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Water Pollution Research. 


IIS India Scdoiuu'. sl.ill remains a blushing 
young virgin, and iiidusl/ries, an im- 
filled stripling. They must (irmly grasp 
eacli otluT's hands before tli(‘ public can 
expiH't the fuliilment of the promise they 
liold to <‘aeh ot.li<*r. ('Om pa, ring the attitude 
of indnsfry to~da,y with tha,t of t,cm yc^ars 
ago, l.h(‘r(‘ is a. d(‘linit(‘ indi<‘a.t.ion oF it-s 
ine.r(‘a,sing r(‘a,din(‘ss t.o maJv(‘ us(‘ oT s(*i(Mit.i(ie, 
met, hod and scaiMilirK*. knowl(‘dg(‘. l»ul- it 
is still diUHailt. to a.ssess tin* eha.ug(* t,ha,(, is 
taking \)hioo in tln^ aPlit.mh^ of indust, ry 
in India,. It. seimis to us lha.t, it, is tim<‘ for 
th(‘ (lov(‘rnnumt. of India, to eonsidiu* t,lu‘. 
iKKH'Ssity of (‘st ahlishing und(‘r t.luur a.usj)ie.(‘s 
a :i)epa,rtmtmt of Seimditie a.nd Indust.ria.l 
Keseareh. \\ (‘ arc* (*onvin('(‘d t lia.t., wit hout 
the inspii’at ion and inl!u(‘iic(* whicdi such 
an a,u(.hori( at i ve oi’ganisation can (‘xenM. on 
th(‘ corpora, ti* and mutually d(‘p(‘nd('nt, life' 
and a.(divitic‘S of seic'ina' and industry, bol-h 
of them will suff<*r from tin* witlu'ring a.i-mos- 
plierc' ot isohit<*d t*.\ isl once'. M\a‘rv school- 
boy knows that tin* main purpose* of scie'uee 
is to disco v(*r fads, and t ha.t. of industry, 
to use t.hesc*. fa,cts for tin* purpose*, of pro- 


viding civilised st,aiulards of existence, so 
as to ensure the health, (*omfort, a,ud ^iros- 
perity of the peophn We can eoiux'ive of 
no factor in the modeum conditions of lif(\, 
more potent in proniot.ing 1h(*se d(*sira.bl('. 
objects than a gemerous supply of ])uro 
and wholesome wa,t(*r for eonsum])t.i()n in 
the honu*s of people, and in th(‘. numerous 
fa,ctori(‘s which minister to t,heir daily wa,nts. 
Th<‘. ingr(*di(mt,s which compose*. (*.iviIi;ca,t,ion 
som(*t.im(*s form a bal(*ful source of coni.a,mi- 
nat.ion of wat(*r, and sciemce exerts to r(*sl,ore 
it.s jmrit.y. Is there in India a,n orga,rusa,t,ion 
like*. “ Wat(*r Pollution I\,(‘.sear(*.]i ” which is 
devot(*(l to investigate the ])hysieal, elumucal 
and ha,ct,(‘ri()l()gica,l impurities of wat.er for 
which t.h(*rc is gr(*at(‘r demand in this 
country t han p(*rha,ps in .I{lnro])e It is 
t.riu* t.hat. in I.Ik* la,rg(*r cities wat(*r used for 
drinking })urpos(*s is (‘.xamin(‘d p(*riodically 
by ha(*.t.(*riologie.a,l inst.itutes, and the 
niunicipalit.ies exeri'ise supervisiou of water 
r(*s(‘rvoirs a.nd (*a,t,c.hm(*nt areas through 
t.lu'ir sanit.ary d(*i)a,ruu‘.nt,s. Ho far as the 
n(*(*ds a,nd int.(‘r(‘st,s of the urban popula- 
tion a.r(*. e-()ne.(*.rne(l, we may presume that 
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they are fairly satisfactorily served. But of such rules involves dire consequences, 
we are thinking of the condition in the The sanitary sense among the people is 
towns and rural areas. still subconscious, and it is most distressing 

to witness the commission of nuisance in 
We confess that the problem of supplying the public thoroughfares, and it is scarcely 
wholesome and adequate supply of water realised that all the filth must ultimately 
to the increasing population of India, is both find access to the local tanks and streams 
complicated and difficult, but it ought not from where drinking water is supplied, 
to be beyond the wit of man to devise 

satisfactory means for providing the people The proper disposal of sewage, street 
with this elementary, but nevertheless vital refuse and night-soil is the first step to 
necessity. It is common knowledge that ensure the public health, and once a service 
the general habits and the religious practices is organised towards achieving this end, 
of Indian people consume far more water the problem of supplying pure water 
than, what is actually required for domestic becomes comparatively easy of solution, 
purposes. When people congregate in The public and governments are slow to 
large numbers 'ait places of piligrimage recognise that there are heaps of gold in 
for purificatory baths, we can imagine the the condemned filth, whicli after careful 
amount of- damage inflicted upon the chemical treatment must be returned to 
purity of water in the rivers and tanks, the soil. In nature there is no sucli thing 
which without the least compunction is as waste, and it is only our ignorance which 
SAvallowed by man, wmman and child with blinds us to its value and importance, 
the most touching devotion and defiant The experimental work on the inv(^stigation 
disregard to consequences. In the rural of the activated sludge process of purifica- 
areas, men and cattle in a spirit of absolute tion of sewage, conducted at University 
abandonment defile the slender sources of College, London, has yielded important 
w^ater supply, and if the population manages results, both in regard to" the primary stage 
to survive such gross offences to sanitary of clarification of removal of organic 

principles, it is entirely due to the sterilizing matter by absorption by the sludge, 

influence of the tropical sun. The large and also in regard to the secondary 
cities are establishing industrial factories, the stage of slow biological oxidation, 

with the consequence that the hygienic In India the researches of Dr. Gilbert 

conditions of life both among the labourers Fowler, an eminent authority on the subject, 
and among the general population, are has led to the devising of Various metliods 
causing anxiety to the authorities. It is of obtaining sterility of sewage, besides 
w^ell known that rivers and tanks in the pointing to the process of the application 
vicinities of towns are polluted in all con- of the ""treated material to the soil. The 
ceivable ways and generally speaking the results of his experiments carried out on 
attitude of the ordinary run of Indian the influence of certain factors, such as 
communities is that however much they temperature, pH value, concentration of 
may defile the air, water and earth, the carbon dioxide on the rate of oxidation of 
business of the Deities presiding over these sewage and activated sludge are of great 
elements is to cleanse them and maintain practical importance in so far as they 
their purity. Frequently the Deities neglect establish the conclusion that the greater 
their duty and wffien epidemics break out, part of the oxidation of sewage by air is 
the only way of ridding the places of their dependent on the presence of certain 
ravages is to offer propitiatory sacrifices enzymes, whose most potent source of 
of goats, fowls and sheep which will restore oxidising activity appears to be bacterial 
to them divine favours. Eural India has cells. When there is such a wealth of 
yet to learn that epidemics and diseases information easily available for ready appli- 
are the outcome of insanitary habits, and cation, the tardiness of municipal admin- 
that cleanliness of person and surroundings, istrations in taking advantage of the town 
abundance of pure water and air, proper refuse being converted into wealth is un- 
disposal of refuse, and consumption of accountable. It seems to us that researches 
wholesome and uncontaminated food are should be undertaken in the chemical 
some of the elementary rules of health laboratories which possess sufficient equip- 
ordained by the Divinity, and infringement ment for them, to investigate the enzyme 
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activity of activated sludge also towards pure 
substances, and we have no doubt. <oat t he 
results of such investigations will hav e far- 
reaching practical importance in almost 
all the industrial processes. 

When a Water Pollution .Ibss<‘arch 
Board is established in India, w'c can (‘asily 
conceive the vast amount of ditlieult i<‘S 
and complicated problems confronting its 
members, and those of the rural ])opulat ioii 
should engage their immediat•(^ at t ent ion. 
It is, however, conceivable that, tin* (‘Horls 
of the Board to introduce iinpro\'<*<l and 
sanitary arrangements will b<‘c<)tm‘ in 
Cructnous if the people have not be<‘u sniVi- 
ciently educated to appreciate a.n<i prarlis(‘ 
hygienic methods in their daily life. Tin* 
education of village should liava* a dircel. 
bearing on the realities of lif<N ami 

health education should form ^ a larg(‘ 

part of their programme of studi<‘H. 'Ihe 
fresh-water Biological Sections, w'hicli must l>e. 
adepartment of the Board and wliost^ 8t Jidi<‘H 
will be to investigate the biology, cinunistry 
and physics of fresh-waters in r<da(i<m to 
their behaviour of the fauna, ought, to In* 
able to convince the adult incunlxu's of tlu' 
rural population by means of 
strations that contamination of drinking 
water is the direct cause of most of tlu* 
preventiblc diseases to whicdi ignornmo' 
victimises them. The villag(‘r Tuust r<‘alis<' 
that whatever may he his affc^ctiou for the 
cattle in his service, it is posit-ivcly dangiu’ous 
to both to have a common sonr<*(> of wa I co- 
supply, and that the tank us(^<l for taking 
drinking water is terribly c.onl.a.minated 
if used by him and his herd a.s a. bath tub. 
Polluted water in the village's undoriniiu'S 
the health and efficiency of t lu' |)<*opl<‘ and 
their contribution to the i)ublie. r<*voiuH‘S, 
ixnd till better conditions a.r<' introduei-d, 
tlu'y must necessarily be unsa.tisfa<d <n-y . 

In the towns and cities, tlu' tirsl- considera- 
tion of the Board ought to b(‘ t.o couvim-e 
the municipalities about tlu^ pa-ramcnini. 
urgency of providing water closcd.s in suitable, 
places in all the x>dncipal sta-cads s<» as (o 
prevent people irorn commiit.ing nuisaiiec 
in open dihance of all the rules of sanita- 


o 

(ion an<i d<‘{‘oi‘inn. Williout sueh provision 
for tiu* <‘on v(‘ni<‘net‘ of I h{‘ iisca’s of puldie 
tlu)roi]ghfan‘S, it is iiH'aninghsss to enact 
nu'asiires for tb<‘ pn'Viadion of [xdliitioji 
of (he roads, and it is surjjrising how 
iiinba* sueii (Mreuiust a lUM's tin' rulminis- 
Irat.ors ol justiet' can take eognisarict' 
of ofh'nees. In tin' towns (In' sewage 
pr<d)iein In'eonies ('oni plica 1 ed i)y the most. 
i)alt'fnl int (‘rvi'iit ion of nn'n and st ray 
animals, and nnb'ss (In' munidpalit i(‘S 
a<’<piir(' some aeliv<‘ <*o!\t.rol for tlu' miti- 
gation of p<dlu(ion from tlu‘s<‘ two sources,— 
which is a. prer(‘(piisit(' for any cfnnpre- 
}n‘i\sive programitu' of rest'areh studi<‘S,-^ 
tln^ evils arising from the us(' of eonta- 
minate<l wa((*r must eonlinin' to atllii-f. tin* 
urban population, t'losely <'onn<'(‘i (‘d with 
tin' organisation for (lie trea.tmenl. and 
disposal of town u'fu.se, is tin* im[)eradv<' 
neet'ssily of rt'bnilding most, of the (owns 
ui-eording to sanitary prin<*ipl(‘s. Old (owns 
will a ut oma ( i<*ally e('as(‘ to (‘xist, if tin' 
munieipalit ies ae<{iiir<' building sites and 
create mo<b‘rn ra<‘iliti('S and ameni(i<'S of 
(avilise<l Iif<> for- (In* pt'oph* in ar('as in ( lu' 
neighbourhood, ami if au active j^rogramnu' 
of (own planning is launched it will imnu'di- 
att'ly s<dvi‘ som<‘ of the mon* aiaiie sanitary 
pniblems whi(‘li distress the towns at tin* 
prt'st'id moment. 

Tin' f)opulalon of India, wln'U tin* e(‘nsus 
ItHl conn's to In* writimi, will <'(‘rt ainly 
rev(‘al a nntsf. <lis('on(’('rt ing iin‘r('as(’, and 
if no niachima-y is set uf> in tinn* to investi 
g-ate and soha* tin* In'aKfi pr{dd<'m.s of this 
st npi'ndoiisly largi* (annnninily, l)eyond (In* 
pro\iin‘ial publit* In'alth d<‘pa rt men ( s, we 
f('ar that, (’(uiditions of (‘xistt'use will soon 
b(‘<'onie appalling. Idn* problems as ( hey 
art', iiavt* assume<l (‘ontiiu'iital }>roportion, 
ai\d the imndiinery to (bail wilii 1 In'tu must, 
hi' correspondingly eomprein'nsivi'. I’ln' 
t'stablisium'nt of a. W'ater Pollution Pfseareh 
board under tin* ('<‘n(ral ( iov('rnnn*nt , 

working in (‘oliabora I ion with the provincial 
health d<‘pa rt nient s may pro\i<je the 
in'Ci'Ssary [sdlia ( i v<‘, and if (In* neees.sary 
funds ainl resi'areli workt'rs should lu* 
fortheomiug, India, will Ik* a i)aradis(‘ of 
sw(‘(‘t.rn‘ss and light. 
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XjSclence 


consider what can best be done to 
improve the condition of the museums 
of the. country the Government of India 
arranged for a conference of museum 
curators, which was held in Delhi early 
in December 1937. An inaugural address 
was delivered by Sir Girja Shankar Bajpai, 
Secretary to the Government of India, 
Department of Education, Health and 
Lands, who entertained the delegates to 
tea in his garden at the close of the con- 
ference, after which facilities were provided 
for the delegates to visit the museums of 
either Lahore and Taxila or Dehra Dun. 
While in Delhi excursions were arranged 
to archaeological museums and places of 
historical interest, Eao Bahadur K. H. 
Dikshit, Director-General of Archaeology 
in India, entertaining the delegates to tea 
in the Eort. Dr. E. H. Gravely, Superin- 
tendent of the Government Museum, Madras, 
was elected Chairman of the Conference, 
which was a large and representative 
gathering. 

The calling together of the Conference at 
this time was due to the publication of the 
report on ‘‘ Museums in India ” which 
formed the subject of our leading article 
for April 1937, and the resolutions passed, 
which have recently been received, naturally 
follow in the main the recommendations of 
that report, the only important deviation 
being in regard to means for the better 
co-ordination of the work of different 
museums in future. 

Eesolution I suggests means for stimu- 
lating and maintaining pubhc interest in 
museums. Eesolution II deals with the 
position and training of curators, referring 
this important but difficult matter to a 
proposed continuation committee for detailed 
consideration. Eesolutions III and XIV 
deal with the question of funds. Eesolution 
IV makes concrete proposals for a continua- 
tion committee. Eesolutions V and XII 
deal with educational activities. Eesolu- 
tion' VI emphasises the position of the 
Indian Museum, Calcutta, as the national 
museum of India and advocates its further 
development as such. Eesolutions VII 
and VIII refer to museum buildings and 
the desirabihty of museum legislation 
respectively. Eesolution IX stresses the 
need for more thorough conservation work, 
especially on the part of curators themselves. 


Eesolution X deals with relations between 
museums for particular sites and those foi' 
wider purposes. Eesolution XI appeals foi* 
the removal, in the case of scientifie 
publications, of the restrictions that ha/ve 
been placed by certain governments on 
exchange of publications, a system on 
which scientific libraries are largely depei:!*" 
dent for their proper development. Anxl 
resolutions XIII and XIV refer to the worlc 
of Messrs. Markham and Hargreav^eB, 
thanking the Carnegie Institution for making!.' 
it possible and thanking the Government 
of India for their arrangements for t.lie 
Conference. 

As already mentioned, the only resolution 
that departs widely from the recommend a- 
tions of Messrs. Markham and Hargreaves'' 
report is the one dealing with means for 
continuing the work for which the Con- 
ference was called together, resolution 
IV. The Eeport recommended two agencies 
for this purpose, an Inspector-General of 
Museums to be appointed by the Govern- 
ment of India, and a Standing Committee 
on Museums to be re-established with pro- 
vision of sufficient funds to meet its cost, 
including travelling allowances, etc. -A. 
Museums Association for India is also 
mentioned as obviously desirable, but dis- 
missed as impracticable at present. Tlie 
appointment of an Inspector-General of 
Museums having found favour neither wit.D 
the Government of India nor with tli e- 
Museums, the Conference found it necessary^ 
to consider whether a Museums Associ^i.- 
tion might not after all be possible, espe- 
cially as some of its members were already" 
trying to form one in connection with tli<" 
Oriental Conference, of which the Trivan- 
drum meeting was then to be held in tlie 
very near future. Though the wish for sueli 
an Association was shared by all members, 
the difficulties in the way of establishing it. 
immediately were equally apparent and it 
was finally resolved that This Conference 
is of opinion that a Museums Association 
of India should be established as soon a.s 
possible and with this end in view it 
appoints a Standing Committee to devise 
ways and means for bringing it into exis- 
tence, or for making such interim continua.- 
tion arrangements as may prove to be neces- 
sary. This Committee will become tlie 
Council of the Association on the formation 
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of the latter. The Conference considers 
that it should as far as possible be represen- 
tative of the different Provinces and 
principal States. ” This Committee was 
instructed to meet immediately in order 
to appoint an Executive consisting of not 
more than five members and one secretary, 
which was done, Mr. S. H. Prater, m.l.a., 
of the Prince of Wales Museum, Bombay, 
being asked to be Secretary. And it was 
further pointed out that this Committee 
would not be able to carry on its work 
without funds for a clerk, type-writer, 
stationery, etc., as well as for occasional 
travelling expenses, for which the Govern- 
ment of India was asked to arrange. Such 
expenses should obviously not be great, 
however, and could presumably if pre- 
ferred be contributed by all the various 
agencies responsible for the upkeep of 
museums throughout the country, in which 
case the individual contributions needed 
would be very small indeed. 

In the course of his inaugural address 
Sir Girja Shankar Bajpai said to the 


Conference, ''You may rest assured that 
I have not been sent here to read out what 
some historian of the future, with a turn 
for irony, might truthfully describe as the 
official epitaph of the Markham-Hargreaves’ 
report. The Central Government are 
genuinely anxious to do whatever in them 
lies to remedy the defects to which that 
document has given just prominence. ” 
As the first step towards remedying them 
must clearly, if there is to be no Inspector- 
General, be the establishment of a small 
and efficient expert committee to devise 
ways and means of improvement and 
to take such further steps as seem most 
practicable for getting them put into 
practice, these words can only mean that 
the Central Government are fully prepared 
to take the necessary initiative in establish- 
ing such a committee on a sound basis. 
And in the interest of a powerful but much 
neglected means of developing education 
and general culture throughout the country 
we urge them to do so without further 
delay. ; 


Postulates in the Relativity Theories of Gravitation/'' 

By V. V. Narlikar. 

{Benares Hindu Univcrslti/,) 


S mCE Thomson and Tait published their 
celebrated work wliich was known at 
(Cambridge, as the Natural Philosoidiy of 
T and T', there have been many theories 
of gravit.ation a.nd many ndativities. The 
(irst noted relxd against. Ni^wton was Mach 
and his (dearer (‘oncepihnis of S])aee, time 
and iiuntia have considin’alily iidlueiua.Hl 
inod(‘rn res(‘arch. During th(‘. last thirty- 
live y(‘ars W(^ hav(i had mat.hemati(.*ul 
redativit ies du(‘. to Einsltdn, Milne, Byngi**-, 
Pag(‘ and Sir Shah Suhiinian. To t.his list 
may b(' addtnl t.lu^ rehit.ivilies pro])oimded by 
philoso[)hers lik(‘ Brouid, Levy and ol.luns ; 
but- tlu‘S(‘ redativit. i(‘s belong to a dilTertmt 
ivgion of thought, as a rtmuirk from 
Alexander’s work will sliow, viz.^ t.hat ' Space 
is the Body of God and Time is llis Soul 
During th(‘ last few yc^ars and particularly 
the last few months imieh basic work has 
been done on ndativistiei gravitation from 


* From a lecture delivered at the Mathematical Oon 

ference, Lucknow, March 10, 1038. 


tlie matluMuatieal point of view. Important [ 
pa})ers have been published by Milne, 
Kob(Ttson, Walker, lIolTmaiin and Whitrow. 
Althoug’h tlu^. treatment in some of these 
pa])ers is obscured by unfair criticism a « 
few of the e.onclusions r<^a(di(Ml go very deep . 
and they explain the interconnections 
b(dAveen dilTtnimt theori<‘s. One is amazed, 
to see how results provt^d in the tlK^ory of 
groups mor(^- than thirt.y years ago come out 
useful in this connection. 

In the Newtonian theory gravitation 
tneans attracd.ion . I n .Einstedn ’s theory 
gravitation is interpretcHl in terms of 
Gaussian cuivatnrf's for a Biemannian 
space- time. In M ilium’s theory gravitation 
is to b<^ understood from the kinematical 
consequences of the (*.osmological principle. 
The fact is, as Eddingt.on and Milne have 
stressed, that there is probably no such 
thing as a law of gravitation : but there are 
a number of gravitational situations. The 
gravitational situations are provided by 
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the ‘ falling ayjple ’ and the shapes, sizes 
and motions of the celestial bodies. The 
atomic nature of matter is itself a gravita- 
tional situation but no theory has so far 
succeeded in explaining it. The macro- 
scopic aspects of the world-structure pro- 
vide many interesting gravitational situa- 
tions such as the red-shift and structure of 
the nebulse and no modern theory of gravi- 
tation can be complete without a cosmology 
of its own. From the scientific point of 
view a cosmical situation is as important 
as the Kepler problem and cosmology can 
no longer be treated as a speculative 
attempt to reconcile Ood with gravitation. 
A gravitational situation is usually attri- 
buted to two sets of causes at work : one is 
recognised as the set of local causes and the 
other as that of distant causes. The law^s 
of operation exclusively of the distant 
causes belong to the domain of cosmology. 
In the Kewtonian theory the effect of the 
distant causes is summed up in the law of 
inertia according to which every body, in 
so far as it can, i)erseveres in its state of 
rest or of uniform motion in a straight line. 
This must be recognised as a law of Kewton's 
cosmology. It furnishes a substratum of 
bodies in uniform rectilinear motion relative 
to each other. On the background of this 
substratum the local causes, which are 
called forces, are studied to obtain the 
inverse- square law. In Einstein’s theory 
the flat space of the special theory was 
found to give the substratum but, later, 
the theory had to be modified and the sub- 
stratum was found to be given by a non- 
static model of the universe of the Fried- 
mann-Lemaitre type. The local causes in 
this theory are found to be responsible for 
a curved, Eiemannian, space. Even in 
Milne’s theory the classification of causes 
is made in this manner, the distant causes 
being responsible for the substratum of 
particle-observers with kinematical and 
statistical equivalence while the local causes 
explain the inverse-square law. The accele- 
ration of a test-particle has been expressly 
split up by Milne into two parts : one due to 
the local causes and the other due to the 
distant ones. 

One consequence of this splitting up of 
the causes into two classes is to give rise 
to the concepts of 'private’ and ^pubUc’ 
space, and of ^private’ and ^public’ time for 
the sake of recording the two types of pheno- 


mena. As Kewton assumed the objective 
existence of the space-time frame he made 
no distinction between a private space- 
time and a public space-time. Mach has 
pointed out the- weakness of FTewton’s 
ideology in this connection. In the general 
theory of relativity the term used is cosmic 
space-time and not public space-time. 
The current view is that the cosmic space- 
time is non-static and hyperbolic. But it 
must be stated that nothing like the last 
word has been said on this question. Milne’s 
public space-time can also be shown to 
be non-static and hyperbolic although the 
private space-time of each of the particle- 
observers is Euclidean. 

A gravitational situation may also be 
analysed, in coritradistinetion to the proce- 
dure of Kewtou, Einstein and Milne, into 
macroscopic local causes aud microscopic 
local causes. The early attempts by Six Shah 
Sulaiman to explain gravitation by means of 
gravitons and the similar attempt by Synge 
to explain gravitation by similar particles 
illustrate this procedure. Synge has evidently 
not made any progress witli his hypothesis 
and Sir Shah, if I understand right, has now 
abandoned the gravitons-hypo thesis. Any 
theory whose equations run close to those of 
Kewton’s may, in certain cases, give results 
more satisfactory than Kev;ton’s or than 
those of another theory running close to 
Kewton’s. In sucli a case the superiority of 
one theory over another can be judged only 
on the merits of the postulates. One should 
like to see a clear statement of Sir Shah’s 
postulates so that one may compare them 
to Kewton’s. The postulates have got to he 
very carefully chosen as they are like!}?' to 
land one into a contradiction. Page’s work 
is an illnstration of this. He started on 
Milne’s lines but with particle- observers in 
a state of uniform acceleration relative to 
each other and when he found that the line- 
element of Special Eelativity could not be 
obtained he arrived at the conclusion that 
his relativity had disproved Einstein’s 
relativity. A mistake was in his postulate 
that the velocity of light is rectilinear and 
uniform even in the accelerated frame. The 
transformation that he claimed to have 
discovered was knowm to the students of the 
theory of continuous groups in 1904. 

A postulate in Einstein’s theory is that 
the space-time of a gravitational field is 
Eiemannian. One objection to tliis is that 
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it limits tlie nature of pliysical space.* An 
observer must have the freedom to cboose 
his geometry. Poincar<5 has stated that 
physical space has no objective existence. 
Whitehead has objected to this postulate 
from another x)oint of view. He objects to 
the casual heterogeneity of space-time on 
grounds that with such a space-time an 
observer either know's everything or cannot 
know anything. If the space-time frame is 
to be constructed by an observer from liis 
own experiences AVhitehead’s objection is 
valid and the procedure adopted by Milne 
in his theory seeims to b(i the correct one. 
Robertson has tried to show that even witli 
Milne's procedure a Riemannian line-element 
is obtained. But it is not as general as 
Einstein's line-element with, ten unknown 

V and while Milne obtains the equations of 
gravitation from his precedure Robertson 
has not obtained tliem. Milne’s procodiirc 
is as follow^s. 

Milne lias introduced tlic idea of a ]>article- 
observer that is an observer wlio is located 
at a point, at any instant, like a. particle. 
Every particle-observer is equipped with a. 
theodolite to distinguish one direction troin 
another, an apparatus for sending and 
receiving liglit-signals and a time-sense in 
order to distinguisli whether an event E, 
took place before E 2 , after Eo or simultane- 
ously with E.,. Tlic observer is thus able to 
represent events by real numbers. It is 
assumed that such an observer can make 
observations only at himself. lie also asso- 
ciat-es as a convention a constant c with his 
signals which enables him to define in a 
simple manner a siiacu'-time frame and also 
the transformation connectiing it with the 
space-t.inu', franu* of anot her ohs(Tver. It may 
be noted that in the 8p(Haal theory of rdati- 
vity laws of nat.ure are supposed to run tlie 
same (‘ourse with n^spect to obscTvers in 
uniform relativu^ motion but in the g(*neTal 
theory the laws are suppos(‘d to b(^ expressi- 
ble by CO va, riant. (Hjuat.ions witli respect t-o 
Gaussian transformations. Tlic R<‘.st.rict(i(i 
PriiKuple is in keeping witli Milne’s attitude, 
but according to him, th(‘ invariance with 
respect to Gaussian transformations and 
not witli respeot; to particle-observcTS is a 
very stringenl. (‘ondition put by gemu'al 
relativity. Milne has therefore proposed the 


* Whittaker’s review of Milne’s recent book “Relativity 
Gravitation and World-Structure,” published in The 
Observatory^ 1935, may be referred to on this point. 


cosmological principle. If A and B are two 
of the particle-observers they are said to he 
kinematically equivalent when the totality 
of A’s observations on B can be described in 
the same form as the totality of B’s observ- 
ations on A. A and B are said to be statis- 
tically equivalent when A describes the 
world including A and B in the same 
statistical terms as any B. If the observers 
possessing this two-fold equivalence are 
called privileged observers the cosmological 
principle says that corresponding to any 
moving particle P in the held of a privileged 
observer A there is another similar particle 
P in the held of any privileged observer B at 
the same instant. Milne initially adopted 
the hypothesis that liis observers are in 
uniform relative motion. But Whitrow has 
been able to show that with a proper 
graduation of clocks this assumption can be 
dispensed with. 

For the study of local causes Milno 
introduces a system of test particles in 
statistical equilibrium satisfying tlie Cosmo- 
logical Principle and an equation like 
Boltzmami's. From tlie motions of the 
test particles Milne has been able to deduce 
tlic inversf^square law and equations 
resembling tliosc of Newtonian dynamics 
when the obsiuver’s private time is changed 
for the iiublic tim(‘,. It is evidently a defect 
of the tlieory that observers cannot be 
associated with the iiariiclcs xiroviding the 
local causes. 

It has b(‘.en r(H*.eat]y shown by Whitrow 
tliat Milne’s cosmological ])rincii)Ie can b(v 
replaced by a sampU‘- ])rin(*ipl(^ and the 
postulate of spherical symnudry a])x>lied 
by each particle-obs(U'V('r in his neigh- 
bourhood and not witli resiiect to the eiilirii 
uiuvcrse. It is instructive^, to compare the; 
content of the sarnph^. jirim.'iple with that 
of the uniformity postulate ust‘d by RolxM't- 
son. Starting from tluKS postulate and with 
])article obseuveuvs such a.s Milne’s Robertson 
deduces tlu^, non-static line-eh.mieut for tlio 
universe and also kimmiatical and statistical 
systems similar to Milm^.’s. According to 
tiie uniformity jiostulate “ the description 
of the whole system as given by A in terms 
of his immediate measurements is to be 
identical with the description given by any 
otlier fundamental observer B in terms oh 
his measurements. ’ The sample principle 
is concerned with observations in the ob-. 
server’s neighbourliood while the uniformity 
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postulate is concerned with world-wide 
experiences. Walker has also deduced 
some of the results obtained by Eobertson 
by using the postulate of spherical symmetry. 
Eobertson has particularly stressed the 
necessity of superposing a law of gravita- 
tion on the kinematical system. On the 
other hand, IMilne has proceeded to explain 
all gravitational situations as essentially 
kinematical situations. He has argued 
that it is not right to derive the material 
content of a non-static universe, as it is 
done in relativity, by using gravitational 
equations which account for both the local 
causes and the distant causes. 

One upshot of all these researches is that 


if Mine is riglil. a, Mwory ol ^rav.taiH.n 
must be, in tl.e la,st. a,na ys.s. . >vrsl.Mi ol 
conceptional terms ami tluU it tlieiv is 
anything like a law of gnivital ion ,t must, 
be tautological with somi' Inmlaiueiilut uni- 
formity postulat,!' of an olisi'rver’s measure- 
ments in bis own mughliourhooil ; amt, it 
Poincare is riglit, a uiiilormily posliilali* 
of this nature slmuld not ri'slriet (lie 


(H)- 


-NoU (added m proof).- 'I’lie .■d.tont i..a of the 
reader may be drawn lo tlu' rcoeid ii.ipcr by 
Milne and Whiirarid in Z. fiir .l.s/m;;.. 15, 5. 

342 where otlier iinpoHanl l■l•l'(•l•t■lu•<■,s will also 
he found. 


Irregular Meiosis and Abnormal Pollen-Tube Growth Induced 

by Acenaphthene* 


By Dontcho Kostoff. 

{Academy of /Sciences of TJ InsUtuie of Genetics^ .Moscow^ U.S.S.R.) 


^HEMICAL agents like chloral-hydrate, 
V chloroform, ether, alcohol, nicotine 
sulphate, lactic acid, etc., have been used 
for inducing irregularities in the mitotic and 
meiotic processes, which might lead 

to formation of heteroploid and polyploid 
cells. More effective agents for this purpose 
are colchicine^’®*’^ and aeenaphthene.'^’^’^ 
These two chemical agents reduce or com- 
pletely paralize the activity of the factors 
that condition the arrangements of the 
chromosomes into a regular metaphase 
plate (equatorially) and the formation of 
a regular spindle. In fact, these two 
phenomena are causally hnked. In the 
previous publications I recorded some data 
upon the irregularities of the mitosis induced 
by these two agents. In the present paper 
I am giving some new data upon the irregu- 
larities in the meiosis and abnormahties in 
the pollen-tube growth, induced by acenaph- 
thene. 

. For studying the effect of acenaphthene 
upon the procedure of the meiotic processes, 
shoots with floral buds from Ficotiana 
species were covered with test-tubes (glass) 
as showm in Fig. 1. The walls of the tubes 
were moist and covered from inside with 
acenaphthene crystals, which sublimate 
small particles that act upon the buds. In 
some experiments crystals were also put on 
the buds 'directly in addition to those on the 


tube walls. The test-iulx'S (•1 <)S(mI ]>y 

cotton from downside^ in onlm' io koo\) a 

n 



Fifi. 1. 


A tobacco shoot with lloral IhhIh covon*fl with a, 

tube (glass) and closed from downsbU' with cotton. 
The inner sides of tlio tulubs arc covered with 
crystals of acenapliUtonc. 


greater concentration of i-he stiblimadiiig 
particles around the floral buds. 

By this method I treat-(Mi shool-s for 2, 

4, 5, 6 and 7 days. The ])ar(.s of the sUuns 
that were under the action of actuiiaphihene; 
particles, in the testrtubes get visil)ly swollen 
in, 6-7 days. The diameters of Nicotiana 
longiflora tTe^ited stems, for example, became 
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about twice as thick as the lower untreated 
parts below the tubes, while in the controls 
the corresponding parts of the stems were 
thinner than the lower ones that correspond- 
ed to the parts below the tubes. The flowers 
that developed inside the tubes with ace- 
naphthene were shorter and broader. 
Floral buds treated 2, 3, 4, 6 and 7 days 
with acenaphthene had abnormal meiosis. 
I have studied the meiosis in the following 
nine tobacco species : N . rusiica {n =24), 
N. tahacum {n =24), ISf. glauca {n =12), 
N. panicidata {n = 12)^ N. Langsdorffii 
(n = 9)j Sanderce (n == 9), N, Cavani- 
lessii (n ™ 12), N. longiflora {n = 16) and 
N. megalosiphon {n = 20). 

During the first metaphase I found usu- 
ally the same number of bivalents that they 
appeared in the normal untreated branches, 
namely : in N. longiflora — 10 bivalents, in 
N. Layigsdorffii and N. Sa.nderce — 9 bivalents, 
etc. (Fig. 2), but in the treated material 


Fig. 2. Fig. 3. 

Fig. 2. Abnormal appearance of the bivalent chromosomes 
during the iirst metaphase in a PMC of N. Laiigsdorjjli 
(ri = 9) (regular metaphase plate, normal spindle and 
polar orientation of the bivalents fail) after treatment 
of the shoot with floral buds with acenaphthene for 
two days (comp. Fig. 1). 

Fig. 3. Phase that corresponds to second anaphase 
from a iV. Lang.'idorJJii PMC after treatment with 
acenaphthene. 

bivalent cliromosomcs were not <nrranged in 
nornuil metaphase plates at the equator as 
they were in tha untreated material. 
Bivalent chromosomes had not a polar 
oriimtalion ; spindh^. was not formed and the 
bi valent (*hroiuosom(‘S apx>eared disorganised 
during the I metaphase reminding of their 
appearance during the diakinesis (Fig. 2). 

Absemee of s])indles during both divisions 
and failure of polar orientation of the chi'o- 
mosomes is th(‘ caus(‘. for the great irregulari- 
ties observed in the sub>sequent phases. The 
chromosomevs from tlie I metaphase begin 
to spread i^r(^gularly in the cytoplasm. 
They undergo intiukinesis in several groups 
(rarely in one group) and during the ‘‘ second 


meiosis ” they get distributed in many 
more groups in the cytoplasm. 

At the end of the phase that corresponds 
to the second anaphase the chromosomes 
were spread abnormally in the cytoplasm 
in groups of several chromosomes or even 
of single chromosomes (Figs. 3, 4). Each 
chromosome group or even each chromo- 
some gets surrounded with nuclear mem- 
brane, thus at the end of the meiosis numer- 
ous nuclei (instead of four) are formed. The 



Fig. 4. 

A pollen-mother cell from Nicotiaiia m.egnlosiphori after 
treatment with acenaphthene. Note the irregular 
spreading of the chromosomes in. the cytoplasm. 

cytoplasm contracts around each nucleus 
or group of closely situated nuclei so that 
a variable number of microspores are formed. 
Each microspore has one nucleus or more 
than one (Fig. 5). The number of the micro- 
spores formed depends : (1) on the amount 



Fig. 5. 

A poUen-mother cell from N. megalosi'phon. with seven 
(instead of four) abnormal microsporca, each one having 
one, or more than one nucleus, formed under the influ- 
ence of acenaphthene. 

of the acenaphthene crystals in the tubes 
and (U) on the chromosome number of the 
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species treated. When I have put a 
relatively small amount of crystals in the 
tubes, from which a smaller amount of 
acenaphthene particles have been sublimated, 
the irregularities in the meiosis were not 
great and the number of microspores was 
not very large. In pollen-mother cells (PMC) 
taken from floral buds that were treated 
with relatively small amount of acenaphthene 
crystals, a tendency of equatorial arrange- 
ments of the chromosomes was observed. 
In those taken from buds that developed 
into tubes with a large amount of acenaph- 
thene crystals no such tendency was found. 
On the contrary, each pollen-mother cell, 
from buds treated with large amount of 
crystals, had very irregular meiosis, and 
during the “ tetrad ’’ stage normal tetrads 
were not found. The treated species W. 
rustica, N, tahacum and N, megalosipJion 
having larger chromosome number than the 
other species, formed many more microspores 
than the other ' Nicotiana species with 
smaller chromosome number. 

The meiotic irregularities induced by 
acenaphthene lead to formation of a large 
number of abortive pollen (50-100%). In 
N. rustica and N. megalosiphon flowers, that 
developed from buds treated during the 
meiosis with large amount of acenaphthene, 
I found usually 100% abortive pollen. 
Single large viable pollen grains were rarely 
found. Considering this fact I applied 
acenaphthene for producing egg cells with 
abnormal chromosome numbers. 

Pollinating such flowers with normal 
pollen, I am attempting to produce various 
chromosomal aberrants. 

Working further upon the methods for 
producing chromosomal aberrants after 
acenaphthene treatments, I studied the 
reaction of the pollen-tube growth to the 
acenaphthene particles. Eipe stigmas from 
castrated W. tahacum flowers were pollinated 
with normal pollen of the same species and 
at the same time a few acenaphthene crystals 
were- added to each stigma. The lower 
parts of these flowers were then immediately 
immersed in small short (ca, 2 cm.) tubes 
with water and transferred to - a glass 
cylinder (6' cm. diameter and 11 cm. height), 
the walls of which were moist and covered 
with acenaphthene crystals. The glass 
cylinder was . covered then with moist Petri- 
mSh which also was covered from inside 
^ith acenaphthene crystals-. After 18 hours, 


the flowers were taken out of this cylinder 
and the pollen germination was studied in 
aceto-carmine preparations. In doing this 
I found that the majority of the pollen 
germinated abnormally under the influence 
of acenaphthene. The swelling of the ends 
of the pollen-tubes was the most striking 
abnormality found, sometimes branching of 
the tubes were observed. Several abnormal 
pollen-tubes were drawn and are given in 
Fig. 6. In the same flgurc a normal (N) 
pollen-tube is drawn for comparison. The 



N. tabacum germinating pollen under the influence of 
acenaphthene ; N — pollen grain has germinated on 
N, tabacum stigma at normal conditions while all the 
others have germinated on N. tabacum stigma on 
which a few crystals of acenaphthene were added and 
the flowers were put overnight in a glass covered 
with Petri-dish, the walls of the glass and Petri-dish 
being covered with crystals of acenaphthene. 

abnormahties induced by acenaphthene in 
the pollen- tubes might prevent further the 
growth which will lead to a failure of ferti- 
lisation. 
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On tlie basis of the observations "iven 
above in connection with those reported in 
the previous publications upon the reaction 
of xdant cells to acenaphthene particles one 
can make the folio win^' inferences : — 

1. Acenaphthene induces swelling of the 
plant organs but at the same time a slow 
development in length. This obviously 
results from the enlargement of tlie ceil 
volumes due (a) to chromosome duplica- 
tions, (1>) to a simple cell expansion, and (c) 
to suppression of the cell division. 

2. Acenaphthene particdes act upon the 
dividing cells during the mitosis and meiosis 
in a s])ecilic way which is exprcssscnl in an 
absence ol* equatorial arrangcunents of the 
chromosom(\s and an absence of regular 
spindles. 

3. The chromosomes divide, but do not 
separate; thus duplication of chromosomes 
takes place. Sometimes (especially during 
the meiosis) the chromosomes get abnormally 
spread into the cytoplasm. This phenomenon 
leads to polynucleation and further to 
formation of poly ads during tlie meiosis. 
Consequently acena])hthene might induce 
polyploidy and heti'roploidy. Pollen deve- 
loped from polyads are usually unviable. 

4. Acenaphthene does not induce chro- 
mosome rearrangements of tlie type X-rays 


do induce, or if it does, they arc' so insigni- 
ficant that I have not been able yet to 
detect them. 

5. The appearance of the c'xpected 
numbers of bivalent chromosomes during 
the meiosis suggc'sts that acenaphtliene doc's 
not prevent chromosome pairing. Bpecial 
experiments are required, howc'ver, for 
studying the question : does acenaphthene 
reduce synapsis C’. 

6. Aecmaphtlume interferc's with the 
normal growth of the polhn-tubes, indiudng 
swellings at the growing ends. 
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Medical and Veterinary Importance of Fleas and Ticks and the 
Possibilities of their Control/'' 

By M. Sharif, d.sc. (Pan jab), nh.n. (Cantab.), f.l.s. 

[Mnttlim UniversUy, Aligarh, U.P.) 


'L'^LHAS and lick.s an* ('xtci'iial i)ara.sit(‘S 
of gn'iit (H'.ononiic imjiorlaiie.c' on aceount 
of tlu'ir blood-siK'king habit. Tlu'y trans- 
mit- minK'roiis dis(‘as(‘s to ma.n a, ml domesti- 
<‘at (Hl animals, anil are. also iiarmful t-o them 
in other ways. Th(\y liave thus a direct 
Ix'aring on nu'diitiiu' and veti'i’inary science, 
Mtid an indirt'ct- hi'a-ring on agricnlture 
through alTi'cting thi' (dl,i(‘.ii‘nc,y of work in 
man and his live-stix'k by lowering their 
vitality. 

(A) FidOAS. 

Fli'as alT('(*t ina.ii and domest-ic animals 
in two ways : lii'st-ly, as viH-tors of di.seases 


* Remarks in :i discussion of the Sections of Zoology, 
Medical Research, Velei inary Res(.;arch, Entomology and 
.•\ giicuUure in the Silver Jubilee Session of the Indian 
Science Congress Association, Calcutta, 1038, 


and sf'condly, as blood-siu'-kers and annoytus 
of man and donu'stic a-nimahs. 

The chief interi'st ol th'as centres round 
their cormc'ction with th('. bubonic plague 
due to Jia(‘Ulu}< pc.s’ths*, whieli is primarily 
a disease of rodents from which it is trans- 
mitted 1-0 man ])y lleas. This disease lias 
played havoc with man from tinuhs imme- 
morial and is e-aused largely, if not ex- 
clusively, through the ageuc-y of lleas. In 
India aione upwards of 7, 000, 000 deaths, due 
to this dis('as(‘, have occurred between the 
years 1896 and 191 1. The disease is trans- 
mitted by the bite of an infi'Cted flea in 
wliich the rc'gurgitation of blood due to 
the obstruction of the jiroventrieulus intro- 
duces the plague bacilli in the body of the 
host. The provcuitriculus is blocked by 
the rapidly multiplying plague bacilli which 
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enter the interstices of its spinous processes 
and thus the blood cannot enter the stomach 
of the flea. This obstruction proves fatal 
not only to the host but also to the flea. 
So plague is as mucdi a disease of the flea 
as it is of rodents and man. This obstruc- 
tion occurs more readih’ in some species 
like Xenopsylla cheojjis the most efficient 
vector of plague bacilli, but it does not occur 
according to Hirst (1926, p. 198), in 
X. astia the iiiefflcieiit transmitter of plague. 

Fleas are suspected vector of Kala-azar^ 
though competent opinion is still divided. 
X. clieopis according- to ]S'icolle and 
Sparrow (1935) can transmit the causative 
agent of Tsutsugamnshi fever under ex- 
perimental conditions. Pleas can also 
transmit Eickettsial diseases in man. 
X. elieopis and other fleas have been in- 
criminated as vectors of different kinds of 
typhus fevers in different countries. Hse- 
morrhagic septicaemia, a fatal disease due 
to Pasieurella hoviseptieo. in cattle, is trans- 
mitted according to Daubney, Hudson and 
Hoberts (1931) in tropical countries by 
Cte7iocephalides fclis. Fleas belonging to 
the species C. cemis act as the intermediate 
host of the tapeworm belonging to the 
species Bipylidium eanimiyn which is found 
in dog and occasionally in man. The tape- 
worm gains entrance to a ne^v host by being 
swallowed with crushed or living flea. 

Besides the transmission of diseases, fleas 
are troublesome parasites, in many cases 
they are said to have rendered houses or 
other places uninhabitable for a time. The 
Stiektight flea {EcJiidnojyluiga galUnacea) is re- 
sponsible in tropics and certain parts of the 
United States of America for a considerable 
annual loss to poultry breeders. The young 
chicken when heavily infested often die 
quickly but older fowls are more resistant. 
The fleas materially reduce the egg-laying 
capacity and check the growth of fowls. 
The Chigoe (Tunga penetrans) causes painful 
sores in man or even crippling if neglected. 
During the Great War (Jolly, 1926) in the 
East Africa the British Army had to wait 
for two days to occupy a position of great 
advantage vacated by the Germans, on 
account of its being infested with fleas of 
this species. 

Fleas afford us a ^ood instance that a 
mere systematic study of a group sometimes 
helps to clear up certain points of great 
economic importance. The Indian Plague 
CoTumissioneTs failed to understand the 
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reason wh>' 
plague while oduu’s ii 
conditions wer(‘ eoini) 
it The rea.son was 
who .submitted a collocliun 
two plague-inH' ciIk's ol 
to the Late Hon 'hie N. < . b 
detenv.ined the llea.s to be ' 

X. eJieopis — the most (dlieieiil 
plague bacilli-ya-ud ^ Mk'n b< 
new species J. aslia wliieli 
experimentally [irox'ed lo b< 
inefficient vector ol’ Hu- 
was subse(|m‘iit ly louiid 
workers that in the plague i’nr plac t-N 
rats are iril‘(‘st.(Ml mostly with A. asiia 
and in areas inbrhal with ilagiu* V. 
eheopis pr(Mlominat(‘<l. Thus u uumfi d<b- 
pised systematic. <m(oniol()‘jist wa.s iugru 
mental in solving tb(‘ problmu o[ u grrai 
economic imi^orturuas whiidi <lm ti*aii*<*d 
applied entomologists with (auu'mou.s tuud- 
at their disposai eon!'' 
period of seven y(airs. 

A fairly larg(‘ amount of 
ecology of fleas 1ms Inaai dom 
of different kinds of foinl 
temperatures ami humidity on 


tlieir disposai eouid not do uitliiu a 

\N(>rK on t lie 
d'llt* urirrl> 
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tlu‘ urowfh 


of fleas and tiieir (‘iirli(M‘ stagt's has Ihm u 
ascertained in sorm^ eascss. A I (‘(dinitiiu* t to- 
rearing and nniint.aining larg(‘ st o(*lv> of 
fleas for experinumtal [iiirposths has Ikh-u 
devised by Leeson fl9.‘>2, h). \>\ fnllowim' 

his metbods the. -jirescait. author was aid** 
to maintain a stock of (leas at ( ‘amhritb’f 
larger in mimber tha.ri (h(» Imuian [jopula 
tion of Gambri(lg(‘ for a)>oul lw(» \t*ar . 
The -vYork of ibie.ot (1911), liaeot and 
Eidewood (1914), vSt.riekland (1911), llir>! 
(1920), Leeson (1932, c), Mdlanbv (I93:;t, 
Sikes (1930,1931), Buxt.on (1931)atnl Siiarif 
(1937) on the effect of t.emp(‘ra{ iir(\ huinidit \ 
and food on tdie iiu*, rea.se and <h‘(‘r<‘ast‘ of tln^ 
population of fleas descnwiss to In* nieut iou(*tl. 

It has been found t.hat in nu»,s( ,s[M*c‘irN 
the temperature of about. 23" (h and .so i(» 
90^ per cent, relative humidity art* nntsi 
suitable for succt^ssl’nl hr(M‘ding (d* flra^i. 
High relative Iiumulity is an (‘ss(‘!i(ial condi 
tion for the growth of th(* larva* of lh*as. 
but not so much for the a.dult . Sikes (lO.'U ) 
proved experimentally that dilT(‘r(*nt kind> 
of food of flea larvae have <iitT(*renl hv<»rc» 
scopic properties and tin* optimum utniu 
spheric humidity differed aeeordiug to the 
kind of food emploved so as to (lu* 

optimum water-content of tliefood. Ibu’nfall 
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and liigli relative humidity of 70-90 
per cent, have much to do with Ilea breed- 
iuy. Ah a rule rainy mo n tins in Hummer are 
responsible for outbreaks of fl(‘as, and 
extremely hot and dry weather rtdards their 
breeding. 

Baeot (I out) showed experimentally that 
the larva?- of many species of fleas require 
blood in tlunr food and will not grow without 
it. in nature it is supplied by adult 
tleas, wliich swallow more blood than they 
can dig(\st, so that some (d* it is <lisehargeil 
along with faxass as scarc(dy dig(‘sted blood. 
vSharif (19;i7) has <^xp(‘rimentally ])rov(‘d that 
blood, altJiough th(‘ most important part 
of t.he nutritional requirenumts of ilea 
larvie, is by itself not sullieicmt for their 
normal iiml succ<‘ssful growth. The (lea 
larvae require^ an additional food which in 
nature is supplicMi by tlui organic*- refuse 
present in the bed of the host of the adult 
ih*as. lie has further proved experimentally 
that Ilea larvie. recpiirc^ blood for tlieir 
development in ordew to obtain the lu^ces- 
sary sup])ly of iron for their growth. 

The elTect of thc^ abovc'-mentioned (‘Co- 
logic, al factors on the* incrc^a-sc* and dc^crc^asc^ 
of the population of fleas is establislied. 
If those* who ivre engaged on the work of 
prc‘V(‘ntion of dis(‘as(‘s transmitted by tleas 
will take advantage*, of the*, researches of 
the above-inentione*d workers, tlK\y will bo 
able to understand the* tlea problem, and 
thus partially, if not exedusively, save the 
human race from its dc‘.predations. Fleas 
breed mostly in dust containing organic 
mate*rial pre)te‘ed-e*el from wind, rain and 
sun, hut at the same time sii})plie‘el with 
moisture* dm* to urine* and fa*(*e‘s of thenr 
hosts. If l)re*e*ding ])lace‘s of fle*as, wliie-h 
are* me)st,ly the* re*sting |)l:u'e‘S of the*ir hosts, 
a-re e*are'fully cle*ane‘d up, the* ]>re‘mise‘s will 
])(* e‘Ie*are*d of tle*a,s e*ve*u though no att.ent.ion 
is paid t.o the* lle*as on the* hosts themselve‘s. 
The* loe'atlon of bre*e‘ding ])hu‘e‘S of {h*as 
is e‘sse*n(ial for t,lie*ii* coi}t,i’oI. Future 
re'searedu's sliould lx* e‘e)U(*e*utra-te‘d on study- 
ing and unde*rs( a.nding the* (*e*e>logie'al fae'tors 
gove*rning the* hre*e*ding ])la.e*.e*s of eiiffe*rent 
spe‘cie‘s of tle‘as. In (le*a-inf(*st,e*d district's 
it is advisable* to a, void the* use* of mattings 
and carpe*t.s as the*y afford fa.cilit'ie*s for their 
bre*eding. 

(B) Treacs. 

The importance of (iedcs as disease*, eairriers 
in man and eie)jne*sticat(*d animals is well 


known. They rank among tnaihs worst 
enemies. Tliewe are ])rol)ably none* of the 
exte*rnal parasites of ele)nie*st.ie* animals e)f 
more^ importance to the stock raise*r in any 
coiiiitry than the* tiedvs, owing to the large 
numb(*r of diseases vvhicdi tlu*y transmit 
from animal to animal. It is, therefore, 
safe to state that no more important 
problem thaii tlie (*radieation of cattle ticks 
er-onfront'S the* farmeus of any country. 

The harmful effects caused by licks to 
animals may be due to (a) tie'k-bite, 
(/>) e‘Xtraet'ion of blood, (r) transmission 
of dise*ase*s ami (d) tic'k toxmniia. It is 
obvious the*re‘fe)re tliat the* o\viU‘r of live- 
stock cannot afford to ignore the pre*se*.nce* of 
ticks on his animals if he wislu*s their 
e*(n(dt*iu\v to be* niaintain(*d. 

(<'/) Tivk-hlt(\ — It. is a wedl-known fact 
that the* bite of a tie-.k ('.a'US(*s ulce*rs or small 
vvoumls which may se‘rve* as ])oiul'S of 
ingre*ss of bacte‘rial inf(‘Ct'ions. If the*, 
wounds e*ause*d by tie*];-bite*s are*, large? the*. 
e*ggs may be* laid by Hies which elcvelop 
into maggots and cause emtuncons myiasis. 
Ticks eK'Curring on h*gs and be*t.we‘e*n digits 
of fe*e*t in sh.ee]> and e‘-al'tle*. give* rise*, to sor(‘S 
re*.sidt ing in hinu*ne*ss. The t icks also irritat e 
tlie animals hy tlie*ir- bite‘s a,nd tliey may 
die of tick worry Arijafi p(V\sJrn.s ami 
Ar<ja}< rvjUwHH ma.y kill fowls en‘ ])ige‘ons in 
a very sliort thru*, if the*y at hack in lai'ge* 
numbers, quite aiiart from any eiise*ase* 
tlH*-y may ce)nvc*y. 

(b) Extraction of Blood . — The c*xt'T‘ae*tie)n e)f 
blooel by a large*, nurnbe*!* e)r t.ied<s makes the 
cattle se) we‘ak that the*y are* de‘pre*cia,t.e*d 
in value from the. e‘omme‘redaI ])e)iut, eif vie'W. 
It makes the*m unlit for work ami in milking 
animals the yie*Iel e)f milk is re*(lue*e‘el to Ji 
e‘.oiiside*rable‘ cxte*nt. The* e‘nuu*hit,(*d e'e>ndi- 
tion of the e‘at:tle is mainly due*, te) the* 
presene*.e* of a large* nuinhe*r eif th'.ks. ih*- 
pe*at.e*d athae'.ks ])y large*. nunihe‘i‘s e)f 
ticks short e*n the* life* e)f animals, a/iui imike*. 
the*m w'e*ak so that- they bccoim*. an e*asy 
pre*y t-e) e)tlu*r elise*ase‘s. ddie*. massive* tledv- 
infe*statie)n eve*n e‘aus(*s ele*ath e)f animals 
c*ithe*T eliie to e*xce*ssi ve*. blooel suehing or 
to tick worry. In extreme*, cases, Mr. 
Maye*r e‘stimate*s that as many as 200 
j)e)uneis of blooel may be withdrawn from 
the host eluring a single season. This make*s 
a gain in we*ight impossible even in the 
best e)f pastures” {vide Hunter am] 
Hooker, 1907, p. 11), 
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(e) Transmission of Diseases . — The impor- 
tance of ticks in general as vectors of various 
diseases of man. and domestic animals 
continues to increase as our knowledge of 
them progresses. Smith and Kilborne (1893) 
made the first remarkable discovery of the 
possibility of transmission of protozoal 
parasites by Arthropod hosts by demonstrat- 
ing the transmission of Babesia bigemina 
by BoopMlus annulatus. This discovery 
by Smith and Kilborne opened up a vast 
field of research on the part pla^^ed by 
Arthropods in the transmission of protozoal 
diseases, which has since then revolutionized 
our knowledge of tropical diseases. In 
man ticks transmit the causal agents of 
the relapsing fever (spirochsetosis) all over 
the world, the Kiekettsial diseases like 
tick-typlius fever, Marseilles fever and the 
Eocky Mountain spotted fever of America 
and Tularaemia. In domestic animals they 
transmit diseases caused by Babesia, Tliei- 
lei'ia, Anaplasma, SpirocJiceta, Bacteria and 
Viruses. 

Piroplasrnosis . — The term piroplasmosis is 
applied to diseases caused by Babesia and 
they are all transmitted by ticks. It 
includes some of the most dangerous 
diseases which affect domestic animals all 
over the world. Piroplasmosis occurs in 
cattle, sheep, horses and dogs. In many 
parts of the world it is impossible to import 
cattle for the reason that as many as 90 per 
cent, may die due to this disease. The 
Texa or tropical red-water fever of cattle 
due to B. bigemina is responsible for the 
annual loss of forty to hundred million 
dollars every year in the United States of 
America. In nature it is mainly transmitted 
by Boophilus annulatus, B. australis and B. 
decoloratus. The other dangerous diseases 
due to Babesia are the European red-water 
fever due to B. bovis wMch is transmitted 
by Ixodes ricinus and Hcemaphy sails chma- 
barina var. punctata, the biliary fever of 
horses due to B. cab alii and B. erpii which 
are transmitted by Dermacentor retieulatus, 
EhipicepJialus ecertsi and Hyalomma {Hya- 
lomma) cegyptiuni, and the malignant jaundice 
of dogs due to B. canis which is transmitted 
by RhipicepTialus sanguineus and Hcemaphy- 
salis leachi. 

Theileriosis . — One of the most formidable 
diseases of cattle in Africa due to 
Theileria parva is transmitted by some 
species of the genus Hhipicephalus of which 
R. (ippendiculatus is the most usual vector. 


The mortality rate due to this disease is 
as high as 95 to 100 per eent. A benign 
type of theileriosis due to T. iuutans is \vid(‘ly 
distributed in the warmer couiilri(\s of the 
world. Infection due to this in adult eattl(‘ 
proves fatal in 5 to 10 per eent. (‘ascss only. 

Anaj)lasmosis . — This (Iis(‘<i4S(‘. diu'. to 
Anaplasma marghude is vea-y (lang(a‘(>us 
and has a fairly wide distribution. O'lie. 
death rate is 95 per cent, in adults and 
50 per cent, in young on(ss. It has been, 
experimentally transmitt(al ])y a, hu*g(‘ 
number of species of ticks. 

Rick ettsi os is . — A m o ng t h ( ‘ I \1 (' k ( ‘ t . t ,s i al 
diseases the Eocky Mountain spot.Ual iovov, 
the. tick-typhus f(V(a' and IVbirsdlh^s r(‘V('r 
in man and lieart-wah^r fevaa* of eatlhs 
sheep and goats are well known. Th(‘ Iloeky 
Mountain spotted fever which is (lu(‘ t,.o 
Dermaceniroxenus rickeUsi is tra-nsmit-t (al 
mostly by Dermacentor andersoni. Tiek- 
typlms fever in India is probably t.ra,nsmitt.(.Hl 
by Dermacentor auratus and Marsdlkss i’(‘V(‘r 
whose causative agent is RlckrUsia conori is 
common on the Mediterram^an ('Oa^st. and is 
transmitted by RMpiccphahis sanguinvus. 
The heart-water fever due to RlckrUsia 
ruminantium is common in 8>()iith Afrie.a. 
and is transmitted hy A nihlyomniaJirhiwuvi, 
Boophilus annulatus, B. australis, and Rhi- 
p ieep halus cap en sis. 

Bpirochcetosis . — Some of th(‘ ])lo()(I in- 
habiting spiroclimtes are transmit. tia I by 
ticks. Ornithodoros sarignyi aiud Ornltliodoros 
moubata transmit relapsing f(‘V(‘r in imui 
due to Spirocliceta duUoni. Tlu‘ (‘.ausal 
agent of the Central .Asiat.i(*. a.nd Ik'rsian 
relapsing fever in man is BpirorlKcta perstra 
whose chief vector is Ornithodoros papiJllpcs. 
Ornithodoros turicata lias bc^en ddinitcOy 
proved to be connect(Ml with tln^. t.ransinissiori 
of relapsing fever of man in th(‘ United 
States. Spirochse.t()sis of donu^stlc fowls 
which is due to B2>iroch(ela ansvrina is 
transmitted by Argas persicus all over t.ji(‘ 
world. 

Bacterial Diseases . — Tularaunia or rabbit, 
fever is a disease due to Pasieurella tularensc. 
It has been recorded from the United 
States and Japan and is primarily a disease 
of wild rodents hut man is incidentally 
involved in it. 

Virus Diseases . — ^iVmongst the virus diseas- 
es the louping-ill (Macleod and Gordon, 1932) 
is transmitted by Ixodes ricinus in England, 
Scotland and Wales. This tick also trans- 
mits the causa.l agent of the “ Tick-borne 
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fever of sheep ” (Macleod and Gordon, 
1933) in sheep, pigs and goats. 

{d) Tide Toxmmia. — According to some 
observers tlie salivary secretion of ticks 
contains toxins and cases of tick paralysis 
in some animals and man are generally 
explained on the basis of their presence. 
Tick paralysis has been reported from the 
United States and Australia both in man 
and domestic animals. According to Ee- 
gendanz and Eeichenow (1931) the poison 
causing tick paralysis is specially formed in 
the female of Rhipiecplialus sanguineus 
during the process of egg development. 
They experimentally showed that injections 
of eggs or ovaries of this tick just before 
oviposition gave rise in dogs to symptoms 
similar to those of tick paralysis. 

The ecological studies on ticks have 
yielded useful results for their control. 
Unfavourable climatic conditions which are 
mainly responsible for keeping the number 
of ticks in check have been studied in some 
countries. In order that the work of 
extermination may be more intelligently 
and successfully carried out it is necessary 
that it should be based upon most accurate 
knowledge possible of the life-history, 
habits of the ticks and their natural enemies. 
Such work has been done extensively in 
the United States and. some other countries. 
According to Nut tall (1913) wdierever this 
type of work has been carried out intelli- 
gently great beneficial results have been 
obtained, and '' large tracts of country 
in the United States, Australia and Africa” 
luivc ‘^0011 rendered almost tick-free by 
these .measures 

Tluu'e is no doubt that ticks are com- 
parativdy fr(‘e from the at.tacks of para- 
sites and predaceous (‘niunies on account of 
tlieir passing a portion of their life concealed 
witliin tlie fur, featliers or scahss of their 
hosts. Ticks havc‘. natairal (memies boUi 
pre(lac(.‘ 0 us and iiarasitie. Tlie study of 
tlulr eilects in Iimiling th(‘ inerense of the 
population is being made at present in 
some (‘.()untric\s. 

The most (‘IIi(i(‘n(. ptv.daceous enemies 
of ticks are found among birds. The 
domestic fowls feed eagculy on ticiks. Eats 
and mice feed upon ticks, and held mice 
assist in a limit.ed waiy in destroying the 
engorged femalcss. Toads, lizards and ants 
also feed on ticks. 


Amongst the important parasitic enemies 
of ticks so far recorded are the Chalcids 
Txodiphagus texanus and Ilunterellus hookcri. 
The former parasite has been during rc'cent 
3 ^ears introduced with some success on the 
eastern coast of the United States of America 
and in Montana for the purpose of controll- 
ing ticks. The amount of money spent upon 
this parasite by the United States Govern- 
ment only increases the importance of this 
type of work. Specially trained persons were, 
asked from the Laboratory of Prof. E. 
.Brumpt in Paris to help work in Amerie.a. 
In 1928 Dr. E. A. Cooley undertook a tour 
in S. Africa in order to find out the parasites 
of ticks. A serious attempt by higlily 
trained persons is being made at prc'sent 
at Montana, where a research laboratory 
costing about sixty thousand dollars was 
specially built for this purx)ose in 1927. 
According to Cooley (1932, p. 53) for 1h(‘. 
time bcung the use of tick parasites appears 
to alford the most promising method of 
control. 
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Dielectric Constants o£ Glycerides. 

During recent years considerable amount of 
work is being carried out on tlie polymorph- 
ism shown by mono-, di- and tri-glycerides^ 
by a thermal analysis of the melting and 
solidification of these glycerides. It has 
been shown that these glycerides exist 
usually in three different" "forms in the 
solid state. We have measured so far the 
dielectric constants of monomyristin and 
benzophenonc at radio frequencies. The 
dielectric constant-temperature curves show^ 
distinct breaks giving the transition tempera- 
tures of these forms. Thus for mono- 
myristin, Malkin and Shurbagy^ give 56°, 
67-5°, 70-5° as melting: points of the different 
forms. Ill addition they get an arrest at 
24°. Our measurements, likewise, confirm 
these and in addition, if the chilled melt of 
monomyristin is gradnally heated to 39-5°, 
the dielectric constant suddenly falls from 
7*77 to 3-85. This observation has been 
verified by carrying out the experiments at 
two different frequencies. Some of these 
forms show considerahle absorption and like 
the dielectric constant, the temperature- 
absorption curves also show similar maxima 
and minima when the transitions take place. 

In all our experiments we get a sudden 
break at 27° instead of 24° as mentioned by 
Malkin and Shurbagy {loc. cit). ■ They 
mention that this arrest varies within two 
or three degrees in different experiments. 
In some of our experiments this transition 
at 27° could not he observed accurately, but 
the change in dielectric absorption was 
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quite distinct. The work is being (‘xtiuded 
to other glycerides and liquid crystals 
Our results with benzojdienonc^. a.re of a 
similar nature and confirm eaiher work. 

B. V. BiiiUK. 
K. I). Biiiirio. 

Sir Parashiirambhau Oollegi', 

Poona, 

June 17, 1938. 


^ Malkin and co-workers, J. CIteiii. *SVjc. , n):M, (UUk 
- J. Cheni. Soc., 198G, 1()2. 


Colouring Matter o£ Indian Tulip 
(Thespasia populnea) Flowers: 

Populnin and Populnetin. 

Wardle^ examined tlu' eaiisuhss and [lelals 
of Thespasia 2)opulnea and found tliat th(\y 
contained a small quantity of a ydlow 
colouring matter soliilile in wa-t.(‘r and 
capable of producing by th(‘ aid of suit-able 
processes artistic though soim^wliat. faint 
shades of brownivSh yellow and light brown 
on Tasar, mulberry kSHIc and wool, lie 
remarked that this would be- a valuabh^ 
dye-stuff but for the fact that tlu^ amount 
present was very small. A. G. Perkin- 
investigated the flowers of the allied species 
of Thespasia lampas and isolated from them 
quercetin and some protocatecliuic add. 
hTo work seems to have been done on the 
chemistry of the yellow colouring matter 
present in the flowers of the populnea. 
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A chemical examination of a small 
quantity of tlie dried petals collected in 
October 1933 in Coimbatore showed that 
they contained only a small amount of 
yeliow colouring matter. From tliis was 
isolated as the main portion a yellow non- 
glycosidic I3igment melting at 270-75° (I), 
a small amount of a yellow glycoside melting 
at 228-30° with decomposition (II) and a 
very small quantity of a third substance 
(III) which could be obtained pure only 
as its acetyl derivative melting at 182-85°. 
Examination of a larger quantity of the 
petals obtained from Trichinopoly in the 
summer of 1936 contained the glycoside 
(II) only. Compounds (I) and (II) are 
closely related as shown below. (HI) could 
not be studied since the amount was too 
small. 

The glycoside (II) which is now given the 
name ‘ populnin ' has the formula C 2 oni 80 ii. 
It undergoes hydrolysis readily to yield a 
molecule of glucose and a crystalline 
aglucone (I) calh‘d ‘ populnetin ’ having 
the formula (CiJI^O,.). The aglucone forms 
a colourless tetra-acetyl derivative melting 
at 127-29°. 

The following characteristics of populnin 
as well as of populnetin are noteworthy. 
Tluy are unaffected by neutral lead acetate 
solutions whereas with basic lead acetate 
they form orange red precipitates. They 
give pale green colour with ferric chloride. 
With aqueous alkali the glucosidc forms 
a deep yellow solution whereas the aglucone 
gives a red solution and both slowly fade to 
a ])ale brownish yellow. Their solutions in 
concentrat(‘d su]j)liurw, acid possess a remark- 
able gr(‘(‘n (luonssc'enee which disappears on 
tli(‘ a.<Iditi<)n of watcu'. 

Tiu‘ const ilutio]! of j) 0 ])ulnet.in is under 
investigat.ion. It doc's not seem to be a 
ilavone or ilavonol. All its reactions indicate 
that it Ix'longs to tlie group of hydroxy 
antliraquinoiu' ])igments. J t is, therefore, 
suggested that it is a tetrahydroxyanthra- 
quinone. 

K. ]N/<:r:LAivANTAi\r. 

T. \l. ^SlOSIIADRl. 
Departnnuit. of ClKunistry, 

Andhra University, 

Waltair, 

Hay 5, 1938. 


^ WaWs Dictionarij of Economic Product of India. 
2 A. G, rerkin, 1909, 1ST.9. 


The Coupling Phase of the Linkage 

Relationship between Leaf-Sheath- 
Glume ” and Dry Anther-Grain ” 
Colours in Sorghum. 

In a previous paper^ the repulsion phase of 
a linkage between the factor for leaf- sheath 
and glume colour (Qq) and the factor for 
brown colour in dry anther and grain (l>b) 
has been recorded. The two ])ar(‘nt.s 
figuring in that experience had the following 
characters. Parent (1) Reddish ])urple leaf- 
sheath and glume and no brown colour in 
the dry anther and no brown wasli on the 
grain. Parent (2) Blackish purple^, le^al- 
sheath anel glume and brown cole)ur in the 
dry anther and brown wash on the grain. 
The first gemeration j^lant hael reddish 
purple sheath anel glume anel brown ce)le)iir 
in the dry anther and brown wash on tlie^ 
grain. In the lA, instead of the elihybrid 
9 : 3 : 3 : 1 ratio, there always e)ccurre‘el a 
2 : 1 : 1 : 0 ratio of the double ele)minant 
and parental groups, the double reu'cssive 
group being absent. The elouble eloinimini.s 
always segre^gated anel the linkages was 
absedute. 

In all the wild sorghums so far examincHl, 
the leaf-she^ath and glume a.re‘. bhickisli 
purple and the grain is brown in cole)ur. 
An examination of the large ce)lleHdIe)n of 
sorghums gathere^d from all over the‘ we)rl(l 
at the Millets Breeding Htutle)!!, Ue)imbat.ore', 
leads to the‘ gemeu’al (H)nclusie)u Ihal. bre)a:(lly 
spe^aking the blae*k-glume‘d gre)ups e)f sorglmui 
are mostly Afrie*an in e)rigin and the‘ re‘el- 
glume'd e>ne‘S prexlominantly Indian a<nd 
Asiatic. The e*haracteristle*s of the^. e^xistlug 
types e)f se)rghuui in India a-mply i)rove‘. 
that there' wa.s a,n intre)due‘.tie)n ed’ the' 
Afrie*au race's iiit.e) India and thah in e-on- 
sequence^ the're^ wa^s fre'e' hybridisation a.nd 
subse'quent. se'le'el.ion e)f valuable', iudi vieluals. 
It is a matter e)f e*.e)mine)n knowh'dge' that 
give'll the choice', the', calth' re'lisli fexlele'r eif 
sorghum ))lants with a re'ddisli purple' h'af- 
she'atli in prefe‘r(‘nce> to theise'. with a. bla.e*kisli 
purph' h'af-she'ath. Tlie'. l)hie*kish purple', 
le'af-she'ath brings in its train l-lu' brown waisli 
on the grain and tliis wash is aji ad va n t, age', 
te) grains liable to be caught- U]) in rains a-t- 
the maturing sf-ages. Jt is a ma-t-t-e'r e)f 
common experie'nce that grains wit.li a 
brown wash do not turn mouldy anel elis- 
colourcd so quieddy as grains witheuit. the', 
wash. The wash is tlierefore an asset in 
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any pressure necessitating the extension 
of the area under sorghum from favourable 
to partially unfavourable climatic environ- 
ments. This impact between the African 
and Indian races of sorghum coupled with 
many new-place effects, must have resulted 
in the production of many mutants having 
the characteristics of both the Asiatic and 
African sorghums, with the result that in the 
course of time such mutations were spotted 
out and the desirable ones perpetuated 
as varieties of economic value. The large 
number of current South Indian varieties 
with a reddish purple leaf- sheath and a 
brown wash on their grain is proof to the 
selective influences that must have operated 
consequent on this impact. 

As a corollary to this perpetuation of 
mutants having these favourable double 
dominant characters, the incidence and 
chances of perpetuation of the double 
recessives with their dual disabilities have 
also to be looked out for. In the stream 
of seed material passing through a breeding 
station, there arc cliances of meeting with 
mutants having a blackish purple leaf- 
sheath and no brown wash on the grain. 
Such a mutant was available in A.S. 1641 — 
a chance occurrence in a cross between 
parents that had no wash on the grain 
and no black in their purple sheaths. 


r Current 
\_Science 

The availability of this mutant (A.S. 
1641) helped to establish the linkage 
referred to above in the coupling phase. 
In crosses I^os. A.S. CXXXIII and 
CXXXIX, the double dominants and tlie 
double recessive were brought together. 
The details about the crosses, and subse- 
quent generations are given in Table I. 

From Table I, it will be seen that the 
segregation is of the simple monoliybrid 
type, there being no off-types indicating 
a break in the linkage. From the data of 
both coupling (population 1863) and re- 
pulsion (population 9855) phases, it will be 
obvious that the linkage is absolute. 

The many off-type varieties under culti- 
vation in the double dominant group and 
the few in the double recessive grou]) met 
with in a breeding station are evidently 
mutational in origin, the mutations being 
favoured by the new place effect and per- 
petuated according to their utility and 
survival value. 

Crosses were elfected between A.S. .1641, 
the double recessive and each of tli(‘ three 
types — the one dominant, the other domi- 
nant, and the heterozygous double dominant;, 
and also between the heterozygous double 
dominant and tlie single dominants. The 
results of these crosses presented in Table II 
conform to expectations. 
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Table I. 


Leaf-sheath and glume 

Dry anther 
Grain 


. . Reddish Blackish 
l’ur))le Pur])h‘ 

. . Brown No Brown 

. . Witli Brown No Brown 
Wash. Wash 


Parents 
A.S. 349) 

A.S. 1641 f Cross OXXXTII .. 

Fx . . . . . . . . . . . . . . Fj 

A.S. .318 I cf 

A.S. 1641 J' Cross CXXXIX . . 

Fn . . . . . . . . . . . . . . Fx 

F.> From Cross CXXXIII A.S. 3701 and 3702 ] . . . . . . 419 

„ CXXXIX A.S. 3703 and 3704 ]' 

F 3 (Prom A.S. 3701) 

Homozygous dominants (five families) 

A.S. 4432, 4437, 4440, 4443 and 4445 . . . . . . 402 


Heterozygous dominants (fifteen families) 

A.S. 4426 to 4431, 4433 to 4436, 4438, 4439, 4441, 4442 and 4444 991 


9 

9 


12<S 


32r 


Total of segregates . . 1410 453 

Expectation 3 : 1 ratio . . 1397-25 405-75 

-465 P> .3 
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No.l " 
hih 193S_ 


Cross No. 

Parents 

Fi Population 

J^ixpcctation 

()/ 

A.S. CCIII 

A.S. OXLIX 

A.S. 2528 

QqBb — 12 

50 


(QqBb) 

(qqBB) 

qqBB — 10 

50 

„ CCIV 

Do. 

A.S. 817 

QqBb — 13 

50 ' 



(QQbb) 

QC^bb — 12 

50 

„ CCVII 

A.S. 1611 

A.S. CXLIX 

Qqbb — 5 

50 


(qqbb) 

(QqBb) 

qqBb ~ 5 

50 

„ cev 

Do. 

A.S. SI 7 





(QQbb) 

Qqbb — 33 

All 

„ CCVI 

Do. 

A.S. 2.52S 





(qqBB) 

qqBb — 1 

All 


To sum up ; Most of the African races of 
sorghum liave a blackish-purple leaf-sheath 
and glume, brown colour in tlie dry anther 
and a brown wash on their grain (qqBB). 
Tlie Asiatic races arc predominantly charac- 
terised by having a reddisli purple leaf- 
sheath and glume, no brown colour in the dry 
anther and no brown wash on their grains 
(QQ.bb), There is a complete linkage 
between Qq (factors for leaf-sheath and 
glume colour) and Bb (factors for brown 
colour in dry antlier and grain). This lias 
been established in both the repulsion and 
coupling phases by suitable crosses. 

G. N. Eangaswami Ayyangar. 

A. KiiNinivOiiAN Nambiab. 

Millets Breeding Station, 

Coimbatore, 

June 16, 1938. 

1 Lnd. J. Agric, Sci., \<XU, 4, 00. 

A New Phanerogamic Parasite o£ 
Andropogon Sorghum (Jowar), 

Androj^ogon Sorghum. {Jowar) is extensively 
cultivated in Ccuitral and Jk‘ninsiilar India 
and parts of North India for its grain and 
stalk. It is a staq)l(‘ food croj) in sonu* parts 
of India and an important soure.e of fodder 
to cattle wherever cultivated. Sorghum, 
besides being subjected to S(‘vere attack 
by fungi and insect pests, is also often con- 
siderably damaged due to attack by 
phanerogamic parasites. The only para- 
sitic flowering plant so far recorded as 
attacking Sorghum belongs to the genus 
Striga. Three species of this genus all of 


which are root i)arasita\s ai'c* found lo atlJU'k 
Sorghum in India. To this will now b(‘ 
added another of a ditrerent. g(uiiis nuMitiom^d 
below. 

Two years back th(‘ writ(‘r whil(‘. (‘olh'ch- 
iiig seeds of Striga. s])(‘cies on Borghum from 
dilTerent places (‘ame across a. hirg(‘ patc'h 
of unirrigated Sorghuni in a (‘ullf vadoi‘'s 
field thickly infested with Sopubla. dvlphini' 
folia. This lield was lu^ar a vilhig(‘ ('ah(‘(l 
Sutharw^adi about 19 miles from Booiui. 
It was at lirst tliought, tha(. S. drlpJdnifoUa 
was present on the gra.ss which laid iiivad(Ml 
the Sorghum plot. The following yi^a.r 
S. ddphhiifolia was again obscuwoMl in Ui 
Sorghum plot luair a vilhigi^ c.;ill(‘d Anndli 
about live miles from Poona in a, dilbu’cnii. 
direction to Siilharwadi. (-and’ul (‘xaniina.- 
tion of the root-systtun sIiowumI (had. 
S. ddphlnifolia was ddiniti^ly a.ltiicking 
Sorghum by its roots establishing coiiiu'cdion 
with the roots of Sorghum (Pigs. I a^nd 2). 
It was found that a singh^. paira.silh*. i)la>n(. 
liad its roots connected with lJi(‘ rool.s of 
three or four host i)lants. In Pig. 1 th<‘ 
X^arasite is shown attacking two Sorghum 
X)lant,s. At both places w'h(‘r(‘ S. drlphhil- 
folia was found on Sorghum lh(‘ atta-ck wa-s 
severe and in consequence the host pIa,n( 4 S 
were very iniich dwarfed in growtli. 

Fyson^ alone reders to S. drip hhd folia. a,s 
a root parasite on grass occurring usually 
in the open. Hooker- and Oook(‘d nun’idy 
give the number of speci(\s bdonging in 
the genus Sopuhia and their distribution. 
Whether S. dclpldnifolia attacked })lants 
other than uncultivated grass(‘s was 
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Fig. 1. 

RooIh of Sop u bin. ddpldnifulla (B) attached to 
roots of Andropogon Sorghmn (A). 



Fig. 2. 

Enlargement showing the roots of S. drljjhi iiijolla (B) 
attached to roots of Andropogon Sorglnini- (A). 

uncertain until it was observed to attack 
Sorgliiiin. 

The writer lias not been able to find any 
reference to previous report of drlphmi- 
folia attacking Sorghum and this is the 
first instance of its being placed on record. 

L. S. S. Kumar. 
College of Agriculture, Poona, 

" June 21, 1938.' 

^ Fyson, P. F., Flora of the Fihjiri and Pulncy Hill- 
lops, 1915, 1. 

- Hooker, J. D., The Flora of British India, 1885, 4 . 

^ Cooke, Theodore, Flora of the Fresidenoy of Bombay, 
1903, 2, Part II. 
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The Occurrence of Root-Hairs on Aerial 
Roots in Sorghum. 

.During 1937-38, the Type-1 Sorghum 
(H. eernuinuj Host.) crop on tlie Station was 
very much stunted due to deficient rainfall. 
To understand the effect of drought on the 
development of tlie plant, root-studies w'ere 
undertaken. When the plants w^ere two 
months old (Nov.-Dee.), tbe aerial adventi- 
tious roots arising from the bottom nodes 
were found to be trailing aiong tlic^, ground 
instead of penetrating it as a result of a very 
hard top layer of soil. These had a silvery, 
woolly look instead of being green. Micro- 
scopic examination showed this to be due to 
light reflected by innumerable, transparent 
root-hairs jutting from the epidermis. The 
root-hairs Avere distributed all over the surface 
of the aerial root. Normally in t.he Sorghum 
plant, the aerial adventitious roots are 
devoid of root-hairs. Itoot-hairs develop 
only when these aerial roots pierce the 
ground and come into contact witli the 
moist particles of soil. Even when tlui root- 
hairs are present th(‘y are usually confined 
to a short distance beiiind the root tip in the 
tender , undifferentiated tissues. The occur- 
rence of numerous root-hairs all over the 
root, wiiich is entirely aerial, in the natural 
field environment is, so far as W'C iivp. awarc^, 
rare. Further, the root-haris on these roots 
w'ere healthy and full of ])rotoplasnii(*. (*.on- 
tents. At the time of ohscuvation (Nov.- 
Dee.) the atmosphere w'as viuy dry except 
for a small amount of diwv in lh(‘ early hours 
of the morning. As tlies{‘ a(U‘ial a.dvcmt.itious 
roots could not penetrate th(‘ liai'd hiyar but 
remained trailing along thi^ surfaiH^ without 
coming into contact with moist soil, the 
only logical explanation foi* th(‘ occurr(mc.e 
of root-hairs on th(‘. surra(*.(‘S of lh(ss('. acuiaf 
roots seems to be that tiny wtu'c (Uwa^loped 
there in response to the dew. T1 k‘ nature of 
root-hairs themselv(‘s, r/,:., tluur perpendi- 
cular disposition wuth straight cell walls 
lends further support for the sugge^stion that 
they wTTe developed in response to moisture.^ 
This unusual development of root-hairs 
strongly suggests the extreme efforts on the 
part of the plant at obtaining water wfiiich 
it so badly needed during this particularly 
dry season. 

C. ViJAYARAGHAVAN. 

V. Panduranga Rao. 
Agricultural Research Station, Hagari, 

May 20, 1938. 


^ F. Sdiwarz, Untersuch. Bot. Itist. I'iibhigeji, 1883, 
1 , 135-88. 
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Gynura crepidioides Bth. — A Recently 
Introduced Weed in S.E. Asia. 

As far as 1 am aware this Gynura lias been 
only mentioned for S.E. Asia in the Suppl. 
(6th Vol.) of the Handbook of the Flora of 
Ceylon by Alston in 1931. ile says of it : 

ilecentiy introduced but now a very 
common weed in cidtivatcd ground in 
Ceylon.’’ In Ndlierlands India it must 
have, been introduced into Sumatra (East* 
coast Kesiden('y) about the same time, 
in the year 1920. Jochems^ reported it 
for the lirst time from the vicinity of Medan. 
Probably it has ibund its way from Africa, 
where it is indig(‘nous, to Ceylon and from 
there to Sumatra. In a few years it has spread 
over the wliole of Sumatra and Java ; in the 
latter island it iias be(‘n purposely intro- 
duced from Sumatra by tearplanters. It 
is astonisliingiy common and is now far 
more common than FrecMhitcs valerianifolia 
and F. hie raclf alia together, wliicli were 
introduced at a much earliin date in the 
nineteentli century. Its dispcTsal rapidity 
is quite astonishing and is not surpassed by 
any other introduced wccmI ; singh‘- plants 
are found along paths and in clearings at 
remote placass. It occurs from sea-h'vel up to 
more tlian 3, ()()() m. altltaide. A history of 
its dispersal I liave given els(‘where.“ 
It has now reached also tlie S. corner of 
Celebes.^ 

Erom both species of Erechthites men- 
tioned above it can be easily distinguished 
by its drooping, red-brown heads. 

The lirst- rcM^.ord from the main land of 
S.E. /\siai is, Jis far as ,1 am awar(‘, a plant 
found in Southern Annain, in the vid- 
nity of Dnhit., of whidi t.h(‘ I>uit-enzorg 
ll(M‘ha.rium r(‘C(dv(‘d a- dui)lical(‘, dist.ril)ut.<‘d 
und(‘r th(‘ nain(‘ Freehtliites b.ieraeifoH<(j 
c,olhM*.t.(‘d by Mr, IC VV. S<iiiir(\s, No. 797, 
March-April 1932, on a sandy riv(‘r l)ank. 
Th(‘. id(‘nt i li('ation is wrong, tli(‘ sp<‘('.im<‘ii 
Ixdongs t.o tb(‘ said Cynura evepldloUlcH Ht.h. 
.1 a,m snn‘ thal^ th(‘ phint- is ra.pidly sprc'ading 
in S.hj. Asia- a-iid this not'(‘ is int(‘n<l(‘d t-o 
attra-ct th<‘ a-tt-caition t.o this riunarkably 
(‘ury topic. \v{‘(mI. 

(■. (1. (1. d. VAN StIOIONIS. 
Tlu‘ Ihu'ba.rium, Pot-a-uic. 

Gardens, l>uit-(uizorg, Ja-va-, N.E.I. 

J iDie IS, 193S. 


1 Trop. Xaliinr, 1910,20, T). 

" Nalnurk. 'J'ljtlsrhr. Xrd. fud., 96, 1‘52. 
^ Trop. Ndtuur, llKiS, 27, 9;“). 


The Distribution o£ Krishna Iyer's 
■‘Mean of Fisher’s F 


Mil. P. V. Krishna Iyer has published a 
rejoinder^ to my comnumts- on his pa])er 
The Distribution of th(‘ Mean of Fisher’s 
i- for Samples from a Alormal Poj)u]at.ion 
Referring to the distribut-ion of /- in the casc^ 
of samples of unequal sizes Mr. iyov st.at(\s 
in the last sentemee of his rei)ly : " T\\o. distri- 
bution of this m(‘an, a-s it involv(‘s only 
{]) — 1) inde])end<‘nt comjiarisons can be 
taken to be the om^. shown in the papiu* ”, 
and in fact t-h(‘ whok* ])()int in his arguimmt 
lies in this sentence. Unfort-imat.dy t his state- 
ment is incorrect as can be easily proved. 

Let nu‘ begin by re-stating the problem. 
We have p samples of siz(‘S : v/,, n^, • • >//'? 

and means: • • •, respectively, 

coming from an unknown normal ])()pnlation. 
Let .Vj- denot(‘ th(‘ varianc(‘ (‘st-imated from 
‘ within sam])l(\s ' wit-h N — - p degrees of 
freedom, wlum^ N -|- n.y . -|- p.p. 

Mr. Iyer consid(U‘s the (*xi)ression 

_ L. ^ >■/ 2’ (1) 

P (P - .1) .vTl 1 , L 

Hr 'H'.r 

whi(‘h is th(‘ im^a-n of a-11 \ I p {p — 1) in 
number I t-’s that ca-n be form(‘d, and dcnotiss 
it by Writing Fisher’s ‘ P-at-io of Va-rian- 
ces ’ as w wo \ni\o 




Th(‘ distribut-ion of ir is known t-o lx 


n; ;r/ 


( 'oust. 


p - 3 

o 

W (I IV 


(-’) 




1(N • p) d - (p--~ 1) 

It. (*a-n c'a-sily lx‘ scxai t-hait- /.~ is ideiil-ica-l t-o 
iv wlum n, 'R'i ' * * * ■ " x/’ nt-lun’- 

wis(‘. Th(‘ distvi})Ut.ion of 7- (‘a-ii lx‘ d(‘riv('d 
from t-ha.t- of to otdy in t-his cas(‘ ol (Xjual- 
siz(‘d sa.m])hss. Put- Mr. lynx* beli(‘V(‘S t-lia-t- 
th(‘ of t-h(^ ' umMiua-l cas(^ ’ has t.h(‘. same, 
dist-ribut.ion a-s //- of th(‘ ‘ (‘(pia-l ca-se , that, is 
to say, th(‘. dist-ribiit-ion in t-h(‘. lornux* cas(‘. is 
same a-s (3). 

Without, t-roubling a, bout the distribution 
of so c.und)rous a-n (‘X])r(‘Ssion a-s (I) it will be 
enough if W(‘. considen* the lirst t.wo moments 
of (1) given l)elow : — 
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'E - ]) 

Ih U“) -= _.p _ 2 

2 (y - pT- (- N - - 1 _ (7) + 1) (i» - 2) .. (.1) 

^ (N -55 - 2)(N -4jtK -f; - 2 JJ ip - 1) 

, §_ y ——JHEL- 1 

1)‘ il) - 1)2 (w,- + ?!.y) (51; + wxO-* _ 


where is taken over all values from 1 to 
j) of i, j, Ic in such a way that i j =i= ]c. 

From (3), on the other hand, we easily 
get 

. . ^ -P 1 

= N _ 

( ) 2 (N - 3) / N_- 55_Y- 

{]) - 1) (N - 55 - 4)‘ Vn -p - 2/_ 

.. (5) 

Comparing (4) and (5) we tind that though 
the iirst moments agree, the second moments 
of t-i and 10 are entirely dift'erent. There can 
now be no doubt that the distribution of (1) 
is different from (3). [It may be noticed, 
however, that if we put = n., = • • • ™ 
in (4) the two second moments coincide ; 
this is as it ouglit to be because in this case 

¥ = IV.] 

I can now recall my comments : Mr. Iyer 
does not appear to have realised that nothing 
is known about the sampling distribution of 
what he calls ¥ in tlie case of unequal observa- 
tions. It is therefore absolutely useless for 
purposes of tests of significance.” 

K. Eaghavan Naiu. 

Statistical Laboratory, 

Presidency College, 

Calcutta, 

May .10, 1938. 


1 Proa. Ind. Amd. Sci., (A), lOlU, 5, 52S. 

2 Oun\ ScL, 1937, 6, 290. 

2 /3/d., 1938, 6, 392. 


Derris ferruginea Benth from Assam. 

It was reported,^ in a previous article 
entitled '' Occurrence of JJ. ell^ytica in 
India ”, that a species of Berris, at that 
time believed to be D. elHptica, was found 
in the plains of Assam. Later on, doubts 
arose as to its correct identity and conse- 


quently the matter was reinvestigated, with 
the result that the so-called D. elHptica oL‘ 
Assam has now definitely been established 
as D. ferruginea Benth (Kew concurring). 
These findings negative the occurrence of 
jD. ellvptica in India. The analytical results 
given previously, therefore, refer to I), ferni- 
ginea and are of additional interest in so 
far that the occurrence of rotenone in this 
species has not been recorded before. 

Tliis Indian species of wild Berris is 
sufficiently rich in rotenone (nearly 3 per 
cent.) and can be of value as an insecticide, 
both for home consumption and export 
purposes. Its distribution in Assam is, 
tlierefore, being published for the benefit 
of those interested in the commercial 
exploitation of this important vegetabhi 
insecticide. 


Poorest Division 

Localities 

Sibsag-ar 

Kamalabari, Bakuba 

and Bikumer 

Nowgong 

' Boboka Eeserve 

Lakhimpur 

Elemgmora, Bartagaon , 


Panigoa Eeserve 

Kliasi and Jaintia 


Hills 

Umsaw 

Goalpara 

Haltugaon 

Bar rang 

Charduar 


S. Kimkmnan. 

T. P. Giiose. 

Forest Eesearch Institute, 

Behra Bun, 

June 29, 1938. 


^ Curr. Sci.^ 1936, 4, 857. 


MoA 1 
July 1938 \ 


Revieivs 


23 


REVIEWS. 


Progress o£ Science in India. — The Pro- 
gress of Science in India during the 
past Twenty-Five Years. Edited by 
B. Prashad. (Published by the Indian 
Science Congress Association, Calcutta.) 
Pp. Ivi -f 767. Price Es. 5 (Paper Cover) ; 
Es. 6 (Bound). 

During the last quarter of a century there 
has been a remarkable progress as regards 
scientific teaching and research in all 
parts of India. This period has synchroniz- 
ed with the foundation and growth of the 
Indian Science Congress, which celebrated 
its Silver Jubilee in the earlier part of the 
year. It was therefore a happy thought on 
the part of the authorities of the Science 
Congress to have undertaken the task of 
publishing the volume under review. The 
volume has been brought out with commend- 
able promptitude under the general editor- 
ship of Dr. B. Prashad, Director, Zoological 
Survey of India. Besides a valuable intro- 
ductory chapter by the editor, it contains 
17 other chapters written by the specialists 
in their respective helds. The various 
chapters have been contributed by Dr. 
W. A. Jenkins (Scientilic Education), Princi- 
pal B. M. Sen (Mathematics), Prof. J. C. 
Ghosh (Chemistry), Mr. D.N. Wadia (Geology 
and Geography), Dr. W. Burns (Agriculture), 
Mr. F. Ware (Veterinary), Mr. Z. L. Kotha- 
valla (Dairy Husbandry), Eao Bahadur 
K. FT. Dikshit (Archaeology), Dr. B. S. Guha 
(Anthropology), Dr. G. Bose (Psychology), 
Dr. H. Srinivasa Eao (Zoology), Mr. H. G. 
Champion (Forestry), Mr. W. C. Ash (Engi- 
neering), Lieut.-Col. S. L. Bhatia (Physio- 
logy). Sir IT. N. Brahmachari (Medical), 
Prof. M. N. Saha (Physics) and Prof. S. P. 
Agharkar (Botany). 

It will be seen from the above that the list 
of contributors includes some of our leading 
authorities and their names are a guarantee 
of the high quality of their work. All the 
contributors have tak(m pains to present full 
and useful summaries of the work done in 
their respective fields. An examination of 
the book in detail shows that not only has 
full justice been done to the high lights in 
Science, such as Bose, E^ay, Eamanujan, 
Eaman, Saha and Salmi, but the work of 
the humble camp followers has also been 


duly noticed. Most of the chapters are 
provided with useful bibliographies. The 
book is a mine of useful information relating 
to the achievements of Indian scientists and 
is sure to prove a vade-mecum to all scientific 
workers. 

The editor and the contributors deserve 
to be warmly congratulated on their co- 
operative effort in producing such a highly 
useful volume. 

B.L. B. 


The Adrenal Cortex and Intersexuality. 
By L. E. Broster, Clifford 7\llen, 
n. W. C. Vines, Jocelyn Patterson, .\lan 
W. Greenwood, G. F. Marrian and G. C. 
Butler. With a Foreword by Sir Water 
Langdon -Brown. (Chapman and Hall, 
Ltd., London), 1938. Pp. xii + 215. Price 
155. net. 

The book is undoubtedly a solid contri- 
bution, extending our knowledge of some 
of the obscure biological i}henomena re- 
sulting in distressing manifestations, such 
as feminine virilism, masculine feminism, 
absence or disppearance of procreative in- 
stincts in either sex, and the failure of 
development of genital organs to their 
functional proportion. These vagaries of 
human nature provide a field for investi- 
gation far beyond the compass of a single 
study, and therefore the problem has been 
approached from the clinical and surgical, 
psychological, pathological and biochemi- 
cal aspects. The whole subject, till the 
researches of Dr. H. W. C. Vines were made 
known, was surrounded by speculative 
controversies, and the demonstration of the 
presence of a specific substance, sHongly 
fuchsinophil, in the adreno-cortical cells 
of patients afflicted with virilism, rendered 
progress along other lines of investigation 
possible and rapid. Any departure from 
normal development, apart from the dis- 
tress caused to the unfortunate victims, 
must have a far-reaching elfect on social 
problems, and therefore the interest of 
the book is not confined to the medical 
profession, but must necessarily extend to 
the community in general. 

The book is divided into two parts. The 
first part i$ devoted to the clinical study 
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of tlie adreno-genital syndrome under cli- 
nical and surgical, and psychological aspects 
and the second part deals Avith the scienti- 
fic study of the adreno-genital syndrome 
under pathological and hioehemical aspects. 

The results obtained under each head 
point to the existence of a chain of physio- 
logical links connecting' the hypothalamus, 
pituitary, suprarenal and sex glands, and 
any departure in the function of any one 
of the first three structures, produces 
imbalance of the last and the consequent 
abnormal manifestations. Isormal develop- 
ment and functions must therefore depend 
upon the maintenance of the balance of 
physiological power among these co-ordi- 
nating endocrine bodies, and hyperplasia 
or hypersecretion of any one of tliem leads 
to distressing alterations of the psycho- 
somatic organisation. These maladies are 
therefore capable of being terminated by 
surgical and psychological treatment. 

in the ease of female virilism Dr. Broster, 
who has given a complete account of his 
technique and results of unilateral adrenalec- 
tomy, has established that '* the surgery of 
the adrenal gland in virilism coincides Avith 
our conceptions of the other glands in the 
endocrine series, that a hypersecretion of the 
two glands can be controlled by means of 
the removal of one, and there is as yet no 
clinical eAudence that the remaining gland 
hypertrophies sufficiently to cause a return 
of the condition The results of opera- 
tion have been to restore the patients to the 
normal feminine characters with the return 
of the capacity for sexual life. 

The phenomenon of intersexuality has a 
profound biological significance. The deter- 
mination of sex is only a pattern of chromo- 
somal endowment, on which the pituitro- 
adrenal mechanism lias a direct control. The 
physical side of the individual sexuality is as 
complicated as the psychical side, because 
the seat of emotions — hypothalamus — ^is 
closely connected with, one of the most 
important glands — the pituitary body. Dr. 
Allen who has investigated cases of perver- 
sions which form the body of adreno-genital 
syndrome, and who has pursued a new line 
of enquiry, has achieved important results 
by showing the close relationship of the 
psychic element wuth physical abnormality. 
Dr. Broster's patients have been psychologi- 
cally studied by Dr. Allen and the table 
and description of cases (pp. 74-131) show 
the dependence of sexuality on endocrine 
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and psychic factors — glandular dysruiu'lion 
producing mental mald(‘V(‘IopTU(ait.. 

Perhaps Dr. Vines’s lustologie.al invcssliga.- 
tion of the adrenal corticail tissiu^ (an aceouid. 
of tlieBonceau-Fuclisin Stain nu4hod a.(Io[)l(‘(l 
by him found on pp. 139—10) of all tlu‘ (‘as(‘s 
of virilism, has given ais a rare insight, into 
the aetiology of aberrations. The r(‘s\ilt.s 
of pathological investigations lia.v(‘ i(‘(l to 
the enunciation of the gcaieral prindplt' 
‘•'that the occurrence dining tiH‘ (‘u.riy 
fmtal life of the feniah* of a short, piaiod of 
androgenic and heter()S(‘xiial dt'viiopnHud. 
of cortical origin introduciss an (iemumt of 
instability which i>s rare in tlu^ nuvh'. Fur- 
ther study led to the sngg(‘st ion that in 
normal development, tlu^ a.dr(ma.l eorto.x 
plays the part of bis(‘xunl a('(*(‘ssory s(‘x 
o-land which is active tiiroughont lile, and 
that it secretes both androgenic and (estro- 
genic harinones under th(‘ cont.rol of tlu^ 
pituitary'’. Perhaps the next st.iqi in t-ln^ 
investigation will be to incriinina.t.(‘ th(‘ 
sympathetic system in 1h(‘ prod ind ion of 
tiie abnormal sexual variat.ions of t.h(‘ kind 
of iutersexuality. The bioehenneal inv(‘st.i- 
gations of Dr. Pattcuvson and Frobsssor 
Marrian have shown t.h(‘ (X'VurrtuuM^ of 
‘free’ and ‘bound’ mal(A hannoru^ in 
the urine of the patients, and to t li(‘ isolat ion 
of a new substance, peregmiiu^ 3-17-30 
triol (CbiHgyOg) from the iiriiu*. of typic'a.l 
virilism cases. 

The book is profoundly int(U‘(‘sting and 
important. Its chief merit liivs in opiming 
up new fields of investigat.ion in a. bra.ixdi 
of knoAvledge, to which the eontribul ions 
of the authors will always remain }>(U'ina.nent 
and inspiring. 


Season of Birth, its Relation to Human 

Abilities. By Ellsworth nuntingt.on. 

(John Wiley & Sons, York ; 

Chapman & Hall, Ltd., London), 1938. 

Pp. vii + 473. Price lY/d. 

The book attempts to est.ablish the 
foundations of a new branch of sciiuua^, 
“ Climatological Basis of Human Ih'ogia^ss ” 
and for this purpose the author, wlio ha,s 
done considerable investigat.ion in statist.ics, 
assures the readers that he has dis(*.()V(n*(Hl 
a new theory of far-reaching im])ortani<‘C- 
The statistics reveal a close relation>slup 
of birth and climate, and it is possible for 
climatic conditions to infiuence the path 
of human progress. It is pointed out that 
the human species during the ice age 
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acquired a mechanism of adjustment to 
climatic clianges and tliis meclianism having 
a survival value must have determined the 
reproductive periods. The author deduces 
from liis researches tliat the sexual rhythm 
coincides with what he calls the physical and 
mental optimum temperatures, the former 
favouring conception and the latter promoting 
the health and longevity of the new-born 
infants. Attempts to establisli favourable 
months for the birth of geniuses (January, 
February or March) from an exhaustive, 
study of their dates of birth, have also 
shown that during t-liese months an equal 
number of idiots and imb(H.*il(‘s werc^ born. 
The study of school children in AnuuMca 
shows that children born in Septcuuber 
and October have a comparatively higlu^r 
I.Q. than those born at other seasons, the 
I.Q. being lowest in tlie case of thos(‘ born 
in January and February. According to 
the author who has gathered his statistics 
from American archives, the physical opti- 
mum temperature is the average of (10° 
to 65° F. and the mental optimum tempera- 
ture is the average of 39° to 54°F. Having 
established th(‘se two mean temperafiires, 
he proceeds to elaborate his thesis that it 
is the most favourable temperature to 
promote, the general metabolic activity and 
glandular function. It is noted that the 
brain does not function as well as otlier 
organs at certain temijeratures and tlie 
optimum of the latter may not be the 
optimum of the former. The author has 
an explanation for this apparent anomaly. 

In the case of lower animals tlie periods 
of vegetative and reproductive fuiH'tions 
follow a cycle which closely synclironises 
witb the seasonal cycle. These periods 
dc'pend upon the ])resc‘n(‘.e and abundance 
of food, lTe(‘dom from (memi(‘s, the rea.cdion 
of the nutritive phas(‘ on the lib(‘ration of 
sex harmones and the (motional impulses 
heading to sex congregation. IhuJiaps the 
subhuman races and ])rimitive man ol‘ the 
glacial (q.)och must have been subject to 
the laws which still govcun the v(‘getative 
and r(‘productive phas(‘S of animals, but 
how far is the modern Anuuician gentleman 
removed from his remote anc(‘stor,= — in the 
matter of food, dress, tastes, liabits, and the 
progress of this gentleman lias been rendered 
possible by his success in the efforts to 
control his natural environment. He is 
at present engaged in creating artibcial 
climates, so as to securer comfort and health, 


indcmondently of the natural eyeJes. Man's 
conqu(*st over nature has been a triumph 
of his mind. Assuming that t.emperature 
has a profound influence on glandular 
activity and that there arc^. delinite seasons 
for conception and birth in human society, 
it must be remembered that the temperature 
conditions (including humidity and sun 
light) which goviuaied the metabolism and 
reproduction of primitive man are totally 
dilferent from those ])rcvailing in a Modern 
City like N(‘w York or London. What is 
tlui effect of the presence of dust, odours 
and poisonous gases on the temp(Tature 
of th(‘ air"? Wliat about the great irriga- 
tion ])r()j(‘cts and the ])olicy of deforesta- 
tion : 

Apart from all this, wo know that con- 
ce})tion in th(‘ (^ase of animals follows the 
onset of menstruation, — a phenomenon 
which has delinite x)eriods, separated by 
long intervals. These intervals among men 
are abridge^d to less than a month and 
recurrence of such periods involves the 
natural consequences. In the animals the 
coincidence of the' ax)poarance of heat with 
a particular sea-son, would seem accidental 
a-nd in man the periods occur normally 
throughout t.he ye^ar. If the greatest number 
of births should oe.nur in j,)articular months, 
c.an it be supposed that the optimum 
physic.al and mental teinperaturess have 
deteu’inined the number or that sensons 
exencise some' mysterious effect on the birth 
of geniuses and idiot s Is it su])pos<'(l that 
a certain season favours the fusion of 
genminal cells more' effe'ctive'ly than another 
wlu'n germinal ce'lls are available through- 
out the year for impre'gnatlon ? 

We are not disposed to question or mini- 
mise the inlluenen of edimat.ic conditions 
on iniman l)irth rate, but we should imagine 
that these conditions alone' cannot olTea* a 
satis faehemy explanation of ])he'ne)m(‘na such 
as the gre'at-est numlx'r of births in part-ie*ular 
months or the appe'arance of the huge'st 
number of e'lnine'nt men or me'ut.al deli- 
cieiTits in ce'rtain seasons. Tlu'y de'penel 
upon other biehogie'al factors for the', optima 
of one nation may not be the optima of 
another and tlie ])hysical and mental 
optimum temperatures of the author cannot 
have universal validity. The influence of 
climate on the reproductive activities of 
animals is exerted indirectly, through the 
production of proper and adequate food 
supply and as civilisation progresses, the 
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share that temperature had in shaping the 
procreative phase of man must 

necessarily diminish. 

We may not agree with all the arguments 
of the author in supporting his theory wliicli 
is certainly entitled to respect. The author 
does not entirely depend upon statistics 
for its formulation. We have no doubt 
that the booh will be widely read. Its 
doctrine is stimulating and novel, perhaps 
daring in its originality, but throughout 
the author conforms to the logical method 
of develox)ing his ])ropositions. Wlien 
researcdies on these lines are undertaken 
in otlier countries, x)erhaps the theory of 
optimum temxoeratures in relation to births 
may become a scientilic generalization. 


Physics in Industry : Magnetism. (London: 
The Institute of Physics. Published by 
the. Physical Society, London), 1938. 
Pp. 102. Price 4.s*/?., lOd. 

During the past several summers, tlie 
Manchester and District Branch of the Insti- 
tute of Physics havS be(m arranging conferen- 
ces on important problems involving appli- 
cation of physics in industry. A branch of 
physics* in which rapid progress lias been 
made is usually chosen and a series of talks 
is arranged from those well qualihed to 
speak with authority. An account is given 
in tliis book of the conference on 'Magnetism,’ 
held in July last year in Manchester. 

As Prof. W. L. Bragg aptly remarks in 
his Foreword, magnetism is a particularly 
suitable subject for discussion. The interests 
aroused by this subject are extensive and 
oiler a close link between the universities 
on one side and industry on. the other. 

The book contains the summaries of six 
prinei|)al lectures delivered during the Con- 
ference. In the first lecture, Prof. Mott 
deals with tlie electron theory of magnetism. 
A brief qualitative explanation of the Bril- 
louin zone theory is offered and the condi- 
tions for ferromagnetism are deduced. The 
next lecture by Mr. Eicber of Messrs. John 
Lysaght, Ltd., Newport, deals with the 
difficulties in the attainment of magnetic 
saturation with electrical sheet steel. The 
hysteresis losses in silicon steel due to the 
presence of small quantities of carbon and 
sulphur and also due to eddy currents and 
grain boundaries are outhned and the possi- 
bility of further improvements in the mag- 
netic performance of electrical sheet material 
is considered. Dr, Dann^itt of the Metro- 
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I)olitan Vickers Electrical Co., Ltd., presents 
in tlie third lecture, a clear and concise ac- 
count of the influence of magnetic materials 
on the design of power plant. In the fourth 
lecture, Dr. Stoner summarizes the main 
characteristics of the magnetization curves 
of ferromagnetic materials. Mr. Oliver of 
the Permanent Magnet Association, Slicfficld, 
gives in the next lecture a summary of recent 
work on permanent magnets which are in 
such great demand to-day in tlie radio 
industry and in tlie construction of electrical 
measuring instruments. In the last lecture, 
Dr. Bradley and Dr. Taylor deal with tlie 
relation between atomic arrangement and 
magnetic properties. X-Eay studies on Prof. 
Misiiima’s new alloy sliow that its 

remarkable magnetic properties are obtained 
only wlien the molten alloy is cooled at such 
a rate that the iron atoms are held apart 
from joining together to form islands. 

On perusing the book, one cannot help 
recording a feeling of admiration towards 
the Japanese investigators working under 
the inspiration and guidance of Prof. Honda 
for their extensive and valuable research on 
the ferromagnetism of metals. 

Great credit is due to Dr. Sykes for the 
able manner in wliich be lias edited the 
series. 

S. E. E. 


Spectroscopy in Science and Industry. 
Proceedings of the Fifth Suniimu' (Con- 
ference on Spectroscopy and its Applica- 
cations. (Chapman & Hall, Ltd., London), 
1938. Pp. vii -h 134. Price 1 nh. 

Tlie publication under revicnv is a compila- 
tion of twenty-nine papers that have been 
presented before tlie conference on Spectro- 
scopy and its Applications, held during July 
1937 at the Massachusetts Institute of 
Technology. Some of the papers are follow- 
ed by abstracts of discussions. The papers 
deal with applications of spectroscopy to a 
variety of subjects sucli as experimental 
technique ; analysis of samples ol‘ iron, steel, 
caustic liquors, skin, urine, ]:)igments and 
gland secretions ; structure determinations ; 
rates of reaction ; equilibrium in gaseous 
systems, light sensitivity in seeds and plants, 
etc. Ten of these papers are mainly con- 
cerned with the problems relating to the 
technique to be adopted and the accessories 
required in a laboratory of applied spectro- 
scopy. Four papers are devoted to the 
analysis of samples of iron and steel. Most 
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of tlie other papers deal with the possibilities 
of utilising spectroscopic methods as tools 
for solving some biological and physiological 
problems. 

S. Bhagavantam. 


Outlines o£ Methods of Chemical 
Analysis. By G. E. E. Lundell and 
James Irwin Hoffman. (John Wiley & 
Sons, Inc. IsTev/ York, Cliapman & Hall, 
Ltd., London), 1938, Pp. xi+250. Price 
IhsTi, 

This book is intended to be a companion 
volume to Hillebrand and Lundells well- 
known treatise Applied Inorganic Analy- 
sis. The authors have endeavoured to 
present systematic methods of chemical 
separations and analysis rather than the 
determinations of elements when they occur 
alone. 

The first part consists of three chapters 
dealing with the occurrence of elements and 
their classification. Adequate reference is 
also made to the composition of the well- 
known minerals and also of the ceramic, 
ferrous and non-ferrous materials. 

' The second part covers aU the important 
methods for separating the elements. In 
the reviewer’s opinion, this is the most 
valuable portion of the book as it presents 
at a glance all the facts in a most impressive 
manner. 

The third part deals with methods for 
determining the elements which include the 
usual gravimetric methods employing in-, 
organic and organic reagents as weU as 
volumetric methods based on (1) acidimetry 
and alkalimetry, (2) oxidation and reduc- 
tion, (3) iodimetry and iodometry. Poten- 
tiometry, electrolytic methods, colorimetry 
and spectrochemieal methods are also briefly 
described. 

The fourth part presents diagrammatic 
outlines of methods of analysis of commercial 
materials such as limestone, feldspar, 
bauxite, steel, brass, bronze, etc. 

The fifth and the last part deals with the 
evaluation of the accuracy and precision of 
the results obtained during analysis. 

This book is a very valuable addition to 
the existing text-books on analytical chem- 
istry and it can be most heartily recommend- 
ed to every one interested in the subject. 

H. E. K. 


Direct and Alternating Current Potentio- 
meter Measurements. By D. C. Gall, 
(Messrs. Chapman & Hall, Ltd., London), 
1938. Pp. xiv + 231. Price 15s/^. net. 
This book forms the fourth volume of a 
series of monographs on Electrical Engineer- 
ing edited by H. P. Young. There is 
a Foreword by S. P. Smith. 

The first five chapters are devoted to the 
description and use of the D.C. potentio- 
meter. The sixth chapter deals with the 
polar types of A.C. potentiometer and the 
seventh with the co-ordinate type of A.C. 
potentiometer devised by the author. A de- 
scription is given of the circuit and its com- 
ponents and the methods of standardisation 
and phase splitting. Methods of setting up 
and using the instrument are described to- 
gether with precautions to be taken. The 
effects of harmonics, stray magnetic fields 
and variation of frequency are mentioned. 
The next four chapters deal with the uses of 
the A.C. potentiometer. Calibration of am- 
meters, voltmeters and wattmeters is dealt 
with. Description is given of the methods 
of measuring iron-losses, mutual impedance, 
ratio and phase angle errors of current and 
potential transformers and the distribution 
of potential in geophysical prospecting. The 
twelfth chapter deals with the factors govern- 
ing the choice of a potentiometer circuit. 
Effects of leakage, stray capacitance and 
magnetic fields are discussed and methods of 
eliminating these effects are suggested. The 
next chapter deals with the representation 
of alternating currents by complex quantities 
and the book ends with a historical note on 
potentiometers. 

The book is immensely useful to those 
engaged on potentiometry. Difficulties en- 
countered in using the A.C. potentiometer 
are well brought out, possible sources of error 
are mentioned and methods of eliminating 
these are indicated. 

B. J. B. 


Colloid Chemistry — Principles and Appli- 
cations. By Jerome Alexander. (Chap- 
man & Hall, Ltd., London), 1937. Fourth 
Edition, Pp. xvtii 505. Price 22/-. 

The book under review is the enlarged 
edition of the author’s well-known book 
that appeared nearly a decade ago. Its 
well-merited polpularity is as much due to 
the able manner in which the subject-matter 
is presented as to the wide range of subjects 
it envisages. Every student of chemistry 
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kno^^s that the ramifieations of colloid 
chemistry are wide but even the most versa- 
tile among them has to study the pages of 
Alexander’s Colloid C7ie?nistnj, to ascertain 
for himself how wide tli ey are. 

The first 8 chapters deal with the general 
principles of colloid eliemistry and include 
classification, preparation and properties of 
colloids. Under practical applications, cover- 
ing some 8 chapters and 1 40 pages, the author 
has dealt with a variety of subjects including 
chemical warfare and confectionary and the 
eminently readable manner in which the 
facts are presented rtaakes the book at 
once interesting and valuable. Chapters 
17-23 deal with the role of colloids in bio- 
logy and medicine. Tire presentation of 
the subject in these eliapters is even more 
fascinating. The chapten on Genetics (Chap- 
ter 19) will do credit to any text-book on 
the subject. One hardly realises that he is 
reading a book on colloids until the question 
of factors influencing development is taken 
up for discussion !! 

Books of this type are rare and for the 
general reader, the book: presents a wealth 
of information which lie can gather without 
much exertion. The stncly provides a hberal 
education and the book: is recommended to 
the University student who is generally 
text-book minded and oft en is prone to over- 
look the fact that mental barriers arising 
from scientific specialisation, are only artifi- 
cial. The book is partieizlarly recommended 
to teachers who will find in it a logical presen- 
tation of experimental facts. Adequate 
emphasis is laid on the apphcation of the 
principles of colloid chemistry in the fields 
of pure science and teclinology. 


The Travancore Tribes and Castes, Vol. I. 

By L. A. Krishna Iyer. 3r.A. (Government 

Press, Trivandrum), 1937. Pp. xxi + 277. 

Price Es. 7. 

This hook contains snrvey accounts of 
seven of the backward trilies or communities 
of Travancore State. Tlxey are the Kanik- 
kar, Malankuravan, IMalapantaram, Mala- 
pulayan, Malayarayan. Malavedan and 
Mannan. The prefix, Alexia (hill), is found 
in the names of five of tlie tribes, hut why 
it does not occur with the names of the 
other two seems to be an intriguing question. 
In dress and in speech some of the tribes 
appear to be of Tamil e3:traetion, and this 
inference is supported by their tribal myths 
and traditions, but as in other regions of 


r Current 
[^Science 

the Ghat area, there is Iicrc also th(‘ sup<u'- 
imposition of Kerala culture on the simpUu' 
culture of the tribes ])roceeding at a rapid 
pace along with the economic ])(‘m‘tral ion 
of the people of the low country into 
territory of the kings ol the forcNst. 
How the less differentiated tribal ('.ultur(‘ 
reacts to the newly introduee{l in/Iu(‘iie(\s 
is, of course, the ciiiefc* point oT tlieonMh'.a.l 
as well as practical importance in this study. 
On the administrative sid(‘, the i.ribes })r(‘- 
sent a difficult problem hut th(‘ autlior lias 
made it clear that uncontrolled ehiMig(>s 
and contacts with ' civilization ’ ar<‘ nol. 
in the interests of the Travaru'ori^. (.rilxss as 
of other backward commiinithss in otlun' 
parts of the world. It is liowever gra-tifying 
to learn that many of the tribes uro invnKis- 
ing in numbers and are getting llinduised. 
Hr. J. PI. Cousins wlio contributes a, prt^buu^ 
hopes that these tribes will also beiuht., 
at least psychologically it not in a. inorc^ 
direct manner, by the temph^ (nit-ry pro- 
clamation of H. PI. the Maharaja ot Tra\ tin- 
core. 

The author has presen t(‘d Ids daPa 
at the observational level in thc' niannin- 
of the ethnographic surv(\y voliinuss inib- 
hshed for the British Indian proviiUH's ov(u' 
three decades ago. Th(‘ ethnograiiliic 
material x^i^^^ished in this volunu^. will 
provide the basis for detailed a.]\alyt.ieal 
studies of the tribes, which, we hojie, Ihe 
author wall undertaken 

A. Aiyappan. 


Le Nutrition, Parts iii, iv, v, vi a-nd vii. 
(Actualites Scicntifiqu(‘S (‘t Industridh^s. 
iSTos. 557-561, Herman et Cie, Paris.) 

(1) Le Soja et Son Role Alimentaire. 
By Jean Bordas. Pj). 32. rri(‘(‘ 8 J'r, 

(2) L’Utilisation Alimentaire de La 
Cellulose. By M. Mangold. Pp. 3<S. 
Price 8 /r. 

(3) Le Probleme du Pain — Les methodes 
d’ Appreciation de la Valeur Boulangere 
Des Farines et des Bles. By Raymond 
Guillemet. Pp. 60. Prices. 12 jr. 

(4) Le Probleme du Pain — La Fermenta- 
tion Panaire. By Eaymond Guillenu^t;. 
Pp. 100. Price 20 fr. 

(5) La Consideration du Poids Vi£ Dans 
Les Etudes d’Alimentation. By Raoul 
Gouin. Pp. 23. Price 7 fr. 

Of these short monographs on subjects 
connected with nutrition the one on the soya 
bean will be of most interest to Indian 


Reviews 


29 


Islo, 1 1 
July 1938] 

workers. The author gives full chemical 
analysis of many varieties and discusses the 
ways in which the pulse may be used 
as a food for both men and animals. The 
total production in various countries of the 
world is given. It is pointed out that the 
soya-bean is not cultivated widely either in 
France or in the French Colonies, and it is 
suggested that its extended use should be 
considered by all local Agricultural Eesearch 
Stations. 

E. P. 


An Introduction to Geology. ByA. E. 

Trueman, n.sc., f.g.s. (Thomas Murby 

& Co., London), 1938. Pp. xvi + 258. 

Price 45. net. 

A Committee of the British Association 
recently discussed the place of Geology in 
a scheme of education for the young, and the. 
claims of the subject for being included in 
all school courses either as an independent 
subject, or as part of a scheme of instruction 
in ‘ General Science or in connection with 
courses in Geography, have been eloquently 
and convincingly set forth in their Eeports. 
Accordingly quite a number of schools in 
England have already introduced Geology in 
their courses, and there is no doubt that 
many more will soon follow. We hope it 
will not be long before the educational 
authorities in India will also adopt the recom- 
mendation of the British Association Com- 
mittee and give Geology its proper place in 
our scheme of scientific education ; for 

involving as it does long excursions into 
space and time, Geology is a subject pecu- 
liarly fitted to stimulate scientific imagina- 
tion, which is the very essence of the highest 
education 

The present Introduction to Geology^ by 
Prof. A. E. Trueman, has been prepared on 
the lines approved by the British Associa- 
tion Committee, and is intended for the 
young High School student who is just 
beginning to learn Geology. In the course 
of about 250 pages, the book deals in an 
elementary way with the whole range of the 
subject. The illustrations are mostly dia- 
grammatic ; but considering that the book 
is meant for the young student who is just 
being introduced to the subject, this is 
certainly an advantage, since such diagrams 
can be made to illustrate very clearly the 
geological phenomena, which it is intended 
the young reader should properly under- 
stand. The treatment of the subject-matter 


is throughout exceedingly clear and lucid, 
and the suggestions for Practical Work given 
at the end of each chapter form a very 
valuable feature of the book, and will greatly 
assist the teacher in making the subject more 
interesting and popular. On the whole, the 
book serves to give an excellent ' introduc- 
tion ’ to Geology, not only to the young 
student who may later proceed to specialise 
in the subject, but also to the general reader 
who desires to know the scope and methods 
of Geology, as a science. 

L. Eama Eao. 


Biology for Senior Schools — Book 1. By 
M. E. Lambert. (Macmillan & Co., Ltd., 
London), 1937. Pp. 158. Price Ee. 1-10-0 
or 2sli. 9cl. 

With the realisation of the fact that the 
essentials of Biology form an integral j^art 
of the training of every child, a large number 
of books have come to be written for the 
use and guidance of children. The book 
under review intended for an eleven-year old 
child is the first of a series of three and tlie 
portions included in it are expected to be 
covered in a year. A refreshingly novel 
method of introducing the subject is used, 
the child being asked in the first few pages 
to make the acquaintance of a familiar plant 
and an animal. The examples chosen, tlu*. 
dog and the butter cup are essentially those 
with which the English child is more familiar 
and the author, instead of plunging directly 
into technical lore regarding the (lifferences 
between plants and animals in the first 
chapter of the book as is common in most 
books on Biology, gently takes the child 
through everything that a plant or an animal 
does and finally reveals to the eager mind the 
important characters of the two groups of 
living beings. This essential fact of good 
teaching — from the familiar to tlie unfamiliar 
— is seen throughout the book and is the 
outcome of the experience of an actual 
teacher, which the author is. The intro- 
duction of a few simple but highly convincing 
experiments help to sustain the interest of 
the child throughout. The examph^s of 
the plants and animals chosen are such as 
to make the book useful to English children 
and it leaves behind a desire for a similar 
book for use in Indian schools. 

B. E. S. 
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Rrosiou and Soil Consevvcthoit 


Erosion and Soil 

pEEAT BEIT Am is one of the few 
^ parts of tlie world, where accelerated 
soil erosion is not of first class importance 
in land management. Elsewhere the uneven 
distribution of rainfall and the severity of 
sudden storms, falling on any land whose 
surface has been laid dare by the destruc- 
tion of the natural pla/Ht cover, cause the 
surface soil to be washed away. If this 
goes on unchecked it is later followed by 
the formation of gulUes which cut deep into 
the higher ground, and in time the natural 
level of the underground water-table is 
disturbed because of these newly dug 
channels draining the land to a deeper 
level. Blocks of land a^re thus left isolated 
by the spread of gullies, and these plateaux 
are in time reduced amd cut away by the 
accelerated run-o:ff from their own surfaces. 

Erosion of this type is not confined to 
countries of heavy rainfall, in fact the 
damage is most severe when storms come 
at long intervals between, periods of drought, 
because under such conditions nature can 
produce only a thin covering of plants, 
whereas with a better distributed rainfall 
the plant cover is denser and protects the 
soil more effectively. Herein hes the secret 
of the British Isles ’ immunity from serious 
erosion danger. 

Because this problem is not of any great 
importance in their homeland, soil scientists 
and land workers trained, in Britain have 
probably been slow to recognise the symptoms 
of this condition in otlaer countries, but 
soil scientists and forestry officers in many 
of the colonies and dependencies of the 
Empire have been wrestling with soil erosion 
in various forms for manw years past. They 
were inclined to treat ttiem as purely local 
problems until they realised that workers in 
many other countries were confronted with 
very similar conditions. Since the formation 
by the Eederal Government of a Soil Con- 
servation Service in 1933, American ex- 
perience has produced large amount of 
written matter dealing with both wind and 
water erosion. This is aEy summarised in 
the book under review in a space of 50 pages, 


Erosion and Boil Conservation ^ By G, V. Jacks and 
R. 0. Whyte. Bulletin No. 25 of Herbage Publication 
Series, Imperial Bureau of Pastxires and Forage Crops, 
Aberystwyth, 19S8, Pp. 206. Price 5 ^shillings. (Also 
published as Technical Communication No. 36, Imperial 
Bureau of Soil Science, Harpendten.) 


Conservation.'^' 

and the remaining 150 pages an^ d<‘vot<Ml 
to shorter summaries for all tli(‘ otlua* eoun- 
tries for which reliabh^ infornuition wjis 
forthcoming. It is tliereforc^ of gn^al, value 
in bringing up-to-date our knowhalgc^ of 
countries such as South und FaihI Africa., 
Australia, and Ceylon, about \vlueli Jn(lia.n 
workers already have some in formation. II. 
is even more useful in giving us a. |)ietur(‘ of 
the condition in other countries for which 
information is not so readily availabl<‘, sudi 
as Eussia, Italy, Turkey and (liina. 

The summary for India is naturatly l\w 
one which interests ns most. Jn th(‘ s})a.(*(‘ 
of 9 pages a very fair stat'.(mient of ttu^ (U'o- 
sion problem, its prevalema^ in t-h(‘ various 
provinces, its disastrous (ionscapuuuass t.o the 
rural population, the painfully few at t.(mii)ts 
so far made to meet the. situation, aaid Itie 
various proposals jiut forward by speeiatists 
who recommend more drasti(' aadion. .I<h)r 
the benefit of many wlm frightcuual at. 
the heavy expenditure wliieli tluy irna-gim* 
is inevitable, the following is (j noted : 

''Ho remedy is likely to succeed wit-hout 
careful education and instruction of t.li(‘ 
Indian cultivators in better fanning, parti- 
cularly terracing, and in ttu^ (*a.r(‘ a.nd haaliiig 
of cattle. Practical demonst.ration would 
involve very considerable l“ma.n(‘ia.l a.ssistiuu'e 
from governments. On t.he otina* lia.nd, tti(‘. 
proper control of grazing grounds, a.nd the 
encouragement of sound rodd(*r pra-ctiec^s, 
leading eventually to tlu^ nunuaie.a.l Hnut.a- 
tion of cattle, can be (lc‘V(d()i)ed a.nd vn- 
couraged by a relatively sma.II st.a.ir of offiecu's 
with a practical farming knowhalgc^ a.nd 
some gift for this form oi: ])ublieity work. 
This, has already been taken up* in the 
Punjab and has cost Government, litt le juore 
than the pay of the officers so cm ploy (^d .... 
In many parts of India, indexed, ttu^ high 
cost of loans and the inipossihilit.y of g(t.t ing 
any immediate economic' rct.urn from re- 
claiming very poor and badly ('rod(‘d land ar<‘ 
seriously impeding soil consiTva-tion woilc. 

Self-help projects on a community basis 
in the villages appear to be the most, iiopcdul 
solution for farm lands. ...Constructive 
work, however, can only be dom^. on a self- 
help basis of free labour, because Govern- 
ment cannot afford to undertake it.’' 

The question of suitable legal action i>s 
also touched upon; "Control in the less 
accessible areas is difficult owing to the 
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Government’s aversion to interfere with hill 
tribes occupying the main catchment areas. 
Some catchments are in native States, 
under a varying intensity of political control 
....In view of the damage done to some 
estates by silt deposition from others, it is 
felt that a strong case could be made for the 
legal enforcement of erosion control in the 
interest of the whole community. . . . The 
desirability of some form of legal control, 
particularly in catchment areas which are of 
vital importance to the whole community, is 


illustrated by the conditions in the Uhl 
valley (Kangra District, Punjab), the 150 
square mile catchment of a large hydro- 
electric project.” 

This very cheap but well-produced book 
is an essential .for all those connected with 
any form of land use, be it live-stock, farm 
crops, or plantations, and should be in the 
hands of all who pride themselves on taking 
a broad interest in their country’s welfare. 

E. MacLagan Gouuie. 


ASTRONOMICAL NOTES. 


Planets during August 1938. — Venus will 
continue to be conspicuously visible in the 
western sky in the early part of the night. 
On August 28, the planet will be very close 
to the Moon and on August 31 it will approach 
the bright star Spica (a Viriginis mag. 1*2) 
to an angular distance of only half a degree. 
Mercury also can be seen as an evening star 
for a part of the month, before it reaches 
inferior conjunction with the sun on August 
28. Mars rises only a little before the sun 
and will still be too close to it to be easily 
visible. 

The two major planets Jupiter and Saturn 
will be in favourable positions for observa- 
tion during the month. The former will be 
in opposition to the Sun on August 21 and 
is practically visible throughout the night. 
Saturn, after passing one of the stationary 
points of its orbit on August 1, will move in 
a retrograde direction in the constellation 
Pisces. The ring ellipse can be seen con- 
siderably widened, the major and minor 
axes being 43" and 8" respectively. Uranus 
is visible in the early hours of the morning 
near the meridian ; it is situated in the 
constellation Aries about three degrees 
to the south-west of the fourth magni- 
tude star S Arietis. The occulta tion of 
^ Virginis (magnitude 4-9) by the Moon on 


August 28 will be visible in India ; the age 
of the Moon being only 4 days at the time, 
the phenomenon can be observed even with- 
out optical aid. 

Gale’s Comet. — The ephemeris computed 
for the comet indicated that the object would 
be getting brighter after its discovery on 
May 1 ; but contrary to expectation, sub- 
sequent observations show that the comet 
has become distinctly fainter, on May 9 the 
estimated brightness was of mag. 11 and by 
May 31 it had declined to mag. 13. Its 
period is found to be 11 years and 4 days. 

A Star Cluster in Sculptoris. — In Rar- 
vard Bulletin^ No. 908, Dr. H. Shapley gives 
a description of a peculiar star cluster that 
was photographed at the Boyclen station of 
the Harvard Observatory. The cluster is 
about half a degree in diameter, of the 
globular type without central condensation, 
and is situated about 2° south of a Sculptoris, 
a fifth magnitude star. From a detailed 
study of counts of stars in the region as well 
as other available data, the object appears 
to be a supercluster of somewhat remarkable 
characteristics. The dimensions are com- 
parable to those of the galaxy and the cluster 
probably represents a stellar system of a new 
type in intergalactic space. 

T. P. B. 


The Austrian Anschluss ’’ and Science in India. 


T he recent change in sovereignty in 
Austria has necessitated the immedi- 
ate emigration of a substantial number of 
prominent scientists, which include two 
Nobel Laureates, Professors Hess and Loewi. 
These migrations afford an opportunity 
for other countries, endowed with vision 
and foresight, to extend their hospitality 
to these men and enrich the country’s 
scientihc talent by transfusion of new 
blood England, with its high traditions 


for intellectual freedom, has always been 
the first to take advantage of such situations 
and we know that the best of tlie Jewish 
scientists who had to leave Germany 
5 years ago were quickly absorbed by 
Britain. America too has been equally 
generous and farsighted ; but India at that 
time lost a great opportunity. Now that 
a similar situation has arisen, it is suggested 
that India should take advantage of it. 

M. S. 
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Dulong, Pierre-Louis (1785-1838.) 

piEEEE-LOmS DULONG, a celebrated 
^ Freneli scientist, was born at Eoven, 
Ftdn'uary 3 2, 1785. Having had liis early 
education at the Polytechnic School, he 
apj)li(Hl hiinself t.o the study of medicine. 
At the close of his educational career, he 
practis<.‘d for some time as a surgeon in one 
oi tli(^ 7)oorest quarters of Paris. As lie not 
only treated the poor free of charge, but also 
bought medicine for them, he found his 
vocation too expensive. Attracted by tlie 
brilliant researches of Sir Humphrey Davy, 
Dulong decided to devote himself to 
Cliemistry. He was fortunate to get appoint- 
ed as a pupil-assistant in BerthoUot’s Labo- 
ratory. 

OoNTRIBUTIONS TO CHEMISTRY 
His ])rogress was such that in a few years 
he made a variety of important discoveries. 
Wliile working with the chloride of nitrogen 
(discovered by him), his hrst knowledge of 
its nature was obtained from a frightful 
explosion, which destroyed almost all his 
apparatus and depiived him of the use of an 
eye and two lingers. This unfortunate 
accident; did not however abate his ardour 
for research. In 1815 he demonstrated the 
true nature' of nitrous acid and later he 
extended tlu'. number of acids formed by 
pliosphorus from two to four. 

( -ONmilBlJTIONS TO PHYSICS 
Dulong is perhaps best known for his 
contributions to Physics, — particularly for 
the important generalisation on the heat 
capacity of an element, which has immortal- 
ised his name with that of his co-worker, 
Petit. In 1819 Dulong and Petit, following 
the technique of Black in measuring specific 
heats of the various elements, came upon the 
important generalisation that the product 
of atomic weight (in grams) and the specific 
heat of an element is a constant (nearly 6). 
Dulong had also done some work relating 
to Newton’s Law of Cooling and the com- 
parison of different kinds of thermometers. 
His memoir (1818) on the law of cooling 
received the approbation of the Academy of 
Sciences. He also took an important part 
in the researches made by order of govern- 
ment on the elastic force of steam at high 


rian^ Madras) 

temperatures and vi'i'ii'u'd (lu'law of Mariolte 
up to tw('n<y-s<‘V(‘n al ni<)splu‘r(\s. 

TUE HANDK^M’S Ol'' Ills IhMES 
During Dulong’s time, Kranei' wa.s a 
great C('nta-e for ('xp(‘riimailal nss(‘a.r(di. 
And yet, in ihc words of \\'('lelj, P’raana' wa.s 
long in suj>plying iier S(*i<aiti(ie nuai with 
adequata^ hihoralory fa.cilit i<‘S. Ihirruird, 
that of (‘xpcM’iimml (‘rs, work<ai in a 

damp, small (‘(dlar, on<‘ of (lios(‘ wnlclual 
Parisian siibstitailass for a hihoralory whicdi 
lie has calhal Di(‘ tomb of s<*i<‘n(.i(ic inv(*sfi- 
gators ”. Hut. in spi((‘ of this, Knaudi 
scientists in v('st.igat.(Ml and taught, with 
enthusiasm. Dulong himsdf (‘\ [xanbal mair- 
ly all his wealth on a.{)pa.ra.l us. 

' Dulong published t waaity-l hns' pa.pc'rs 
including (dght- joint. oiU's. 11 (‘ (li(*<l at- 
Paris, July 19, I8JS. 

Zeppelin, Ferdinand (1838 A917) 

C OUNT ZIHM^ELIN, (hnanan airship 
in v('sl.iga.t.or, wa.s born a.t. Const a.ne(‘ in 
Baden, July ‘8, 1858. Il(‘ naanviai a. enni- 
mission in tin' a.nny in 18.58, \\'hil(‘ on duty 
as obs(‘rver in 1895 during Mi(‘ Am(a’ica.n 
Civil Wa.r, lu' ina.<l<* his (irst as<'(‘nt. in a. 
balloon. From tliat. tinu% tin' i<l(*a. of a(‘rial 
navigation wa,s (“onfinuous with him. He 
retired from tlu'. army in 1891 and d(‘vo{.<‘d 
himself ent.irely t.o t.lu' rt^alisat ion of his on<‘ 
idea. 

Eioii) AiKSini' 

In 188t) (k)unt. Z(‘pp(‘lin ha.d submittxal 
a memo 1.0 tlu' King of Wurt (‘uhiirg (‘ontain- 
ing the (hd.a.ils of a.n a.irship. (Jovin’iinumlal 
support (lid not. }iow('V(‘r ma.t (‘ria.lis(‘. In 
1898 Count Z('pp(‘Iiu orga-niscal a. joint. -stock 
company calhal t.ln* A(‘tl(mg<‘S(‘lls(*ha.ff 7m r 
PorchuTing d('r Mol.or-luft.-sehilTalirt , which 
had for its objc'cts to ('x p(‘rim(mt. with, 
construct and na.viga.t.(' light (*r-tha,n-air 
craft”. The (*.()mpa.ny st.a.rt.(‘d with a. paid- 
up capital of tlu* valiu' of about- t.(m lakhs of 
rupees. 

The Pik,st Zeiu'elin 
T he first Z('p]:)elin was simt- on its first, 
trial July 2, 1900, and at.t.airu'd a speed of 
8| miles. It contained 21 longitudinal 
aluminium girders and Xi> t.rans verses frames. 
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It carried 16 gas cells witli a total capacity 
of 338,410 cubic feet. Two 16-liorsepower 
gasoline motors were used to drive the craft. 
The success of this airship resulted in a 
marked change in the public and official 
attitude. 

Later Progress 

LZ-2 which was 414 ft. was set afloat 
November 30, 1905, LZ-3 was completed 
in 1907. The King of Wurtenburg now 
co-operated handsomely with him. LZ-4 
had motors of 110-horsepower and attained 
a speed of 29 miles. During the summer of 
1909, Count Zeppelin thought of the possi- 
bility of an expedition to the North Pole, 
but he did not pursue this idea. 

Zeppelin Passenger Service 

In 1910 Count Zeppelin founded the Delag 
(Deutsche Luftschiffert Actiengesellschaft) 
as the first regularly organised commercial 
aerial transport company. The maiden 
flight was made June 22, 1910 in LZ-7, 
christened Deutchland ” and was piloted 
by the Count himself throughout its route of 
300 miles. The ship was elaborately fitted 
with cabin and restaurant facilities. During 
the first three years, the Delag Company 
carried 34,228 passengers. The number of 
flights was 1,587 and the number of hours of 
flight was 3,167. Up to 1913 Count Zeppelin 
had built a total of twenty- six airships, one 
half of which had been destroyed by one 
accident or another, yet amazingly without 
one fatality. 

War Period 

The outbreak of the World War in 1914 
brought about a most intensive construc- 
tion of Zeppelins in Germany and elsewhere. 
Although they were much abused, they were 
invaluable as scouts for the navy. 

Count Zeppelin lived to see some ninety 
Zeppelins constructed and put to service. 
He died at Charletonburg, March 18, 1917. 

Allen, Joel Asaph (1838-1921) 

J A. ALLEN, an American ornithologist, 
• was born in his father’s farm not far 
from Springfield, Mass., July 19, 1838. 
Only during the winter session could he be 
spared from farm work to attend the nearest 
school, a mile distant. At the age of fourteen 
he made his first collection of birds, which he 
described, attempted to draw and colour 
and even named totally in ignorance of the 
existence of published works. A little later 
a new world opened to him in the discovery 


of the volumes of Wilson, Nuttall and others, 
which led to his ambition, at the age of 
twenty, to write a history of the '' Birds of 
New England ”. In 1861, he reluctantly 
sold his natural history collection in order to 
find money to go to Harvard University to 
study under the famous professor, Louis 
Agassiz. In 1865, he gained his first experi- 
ence of field-work by accompanying his 
professor in his expedition to Brazil. 

His Career 

He was soon elected as curator of birds in 
the Harvard Museum of Comparative 
Zoology. While in this post (1867-85) he 
showed unprecedented capacity as a collec- 
tor. With health impaired by long exposure 
in collecting expeditions, he devoted his 
time wholly to writing from 1876 to 1882. 
The result was The American bisons, living 
and extinct and History of North American 
pinnipeds. In 1885, he was appointed head 
of the department of birds and mammals of 
the American Museum of Natural History. 
This post he held till a few months before 
his death. 

His Contributions 

During this period, several of the most 
talented naturalists of America came to 
work under him. Under his editorship, 
37 volumes of the B^dletin and 22 volumes 
of the Memoirs of the Museum were issued. 
The number of his own papers reached 198 
before 1900 and a few more were published 
in the present century. His first paper is 
dated 1864. It appeared in V. 4 of the 
Communications read before the Essex 
Institute, Salem. It was entitled Catalogue 
of the birds found at Sjyringfieldj Mass.^ with 
notes on their migrations^ habits, etc., together 
with a list of those birds found in the State 
not yet observed at Springfield. 

His Honours 

Honours from American and foreign 
Societies came thick and fast. Humbard 
Scholarship from Harvard, the degree of 
Ph.D. from the University of Indiana, the 
Walker Grand Prize from the Boston 
Society of Natural History and the Linnean 
Society Medal from London were the chief 
among them. 

His enthusiasm for research led him 
constantly to over-tax his physical resources; 
yet in spite of a frail body he was actively 
engaged in writing and research till within 
a few weeks of his death. 

AUen died August 29, 1921. 
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Tobacco Leaf Curl in Northern India. — 
0\ving to leaf curl disease, a serious menace to 
the gromng of Cigarette tobacco in Xorthem 
India, the leaves become puckered and tliickened 
with prominent veins ana are rendered unfit 
for flue-curing in barns. XXIdle in normal vears 
only about 5 per cent, of t Jie plants are affected, 
entire fields are devast^Ltied during epidemic 
years. Paul and Tandorx (Znd. J. ScL. 1937, 7) 
have studied the incidea3.ce and epidemiologv of 
the disease. They found tlaat the time of so^g 
has an influence on the iaacidence of the disease, 
the early June planting feeing more affected than 
the^ late August plantiiiL jS^ .^ jarohahlv due to the 
activity of the insect vech^on during" the monsoon 
months. Five types of leaf curl have been 
differentiated. Inoculatioao. of healthv plants 
with juice from diseased. x>lants always "failed to 
produce infection, but the (disease was transmitted 
by graft infection. 

Most of the experimen-fcs were carried out by 
the authors with the variet-v Pusa H, 142, which 
was found to be less se^rcnely attacked than the 
American types, viz., ECdT^y^i^oyi special and Casle. 
The removal of diseased jilants early and re- 
placement with healthy' ones is recommended 
by the authors who Ixsl-stg recorded nineteen 
per cent, less disease in hncfitted plots than in the 
untreated ones. The possibilitv of controlling 
leaf curl by spraying hfe.o nursery against the 
attack of the insect ‘V'cchor and by breeding 
resistant varieties is indic^-ted. M. J. N. 


The Artificial Coloxiring and Ripening of 

Fruits' with Ethylene*- The Monthly Bulletin 

of Agricultural Science €zrid Practice of the 
Institute of Agricultuno for the month of 
March 1938, is a numfecr of particular interest 
to the fruit industnyr^ as it contains a 
comprehensive account "of the use of ethylene 
gas in the artificial colouring, ripening and 
storage of fruits and vog-e tables. The history 
of this interesting process, the production 
and properties of ethylene,, its influence on the 
biochemical process of maiiuration and on the 
different fruits and ^'^egetabies. the actual 
technique of using the gets, the various factors 
affecting the process siiclx as the concentration 
of the gas, the temperatrirre. moisture and venti- 
lation .in the storage clmmbers, the time of 
storage, etc., together wi^tfe. a description of the 
methods as applied to tfe-e different fruits like 
bananas, citrus fruits, dat>cs* apples- pears, melons, 
tomatoes and so on, arc dealt with in all their 
essential aspects. An esife^iistive list of references 
is also appended. It is int: cresting to recall that 
this method is only aix extension of nature’s 
own process, for the di&covery that ethylene 
is produced when fruits stre stored and that 
it accelerates the ripen±o.g of the baekwaM ones 
has been the starting poin-t of all the later investi- 
gations that have led to its commercial application. 

The results of much exii>erimental work show 
that independently of tfec factors temperature 
and relative humidity, t-iic action of ethylene 
varies considerably accoi^ding to the variety 
of the fruit and for the s^Jtne variety according 
to the stage of its ripeness ; its action is however 
definite and unquestioxi^^l® in changing the 
green colour into yellow' fey the decomposition 


of the chlorophyll into colourless substances, 
a decomposition which enables the yellow pig- 
ments of the skin (carotins and xantophylls) 
to show up ; the ethylene has no effect on these 
pigments. In the majority of fruits the ethylene 
accelerates to a more or less considerable degree 
the digestion of the starch and the formation 
of compound sugars ; the inversion of sucrose 
into invert sugar, the removal of tannins ; the 
digestion of the constituents of the cell walls — 
in fact the sum total of the ripening changes. 
The action on the acidity is however an excep- 
tion, as the change is not always uniform. Of 
much interest to India especially, is the finding 
that in regard to mangoes, oranges, papayas 
and bananas, the use of ethylene opens to these 
fruits a very extensive market, as it is possible 
to dispose of them in distant markets in perfect 
condition. Mangoes acquire a ripe colour in 
3 or 4 days, and the quality of the fruit does not 
suffer. Citrus fruits colour to perfection in 24 
to 5 days and the method is specially valuable 
in the case of oranges which are excellent in 
quality but are patchy or poor in colour. This 
we may remark, incidentally, is a special draw- 
back of some of the important orange tracts 
at all seasons and of most orange groves in certain 
seasons. It is true that some primitive indigenous 
methods for colouring fruit are known and 
practised in our country but the use of these 
scientific methods under conditions capable 
of perfect control and the certainty of a uniform 
result open out a promising prospect for the 
fruit trade, as it will enable it to cater to distant 
and profitable markets. A. K. Y. 


Temperature and Locust Activity. — Mr. M. 
Hussein’s work, carried out in London and pub- 
ished in Cairo, on the effect of temperature on 
the activities of three species of locusts, viz., 
the African Migratory Locust, Locusta migratoria 
migratoTwides, R. & F., the Desert Locust, 
Schistocerca gregaria, Forsk., and the Red Locust, 
Noniadacris septemfasciata Serv., constitutes the 
first comprehensive work on the subject under 
carefully controlled laboratory conditions {Bull. 
Minisiry of Agriculture, Egypt, No. 184 ; Grovt. 
Press, Bulaq, Cairo, 1937). Various stages of 
locusts were kept in chambers which were either 
gradually cooled or heated, and their behaviour 
noted. The author recognises eleven stages 
in their behaviour, ranging from Cold Stupor 
(stage 0) to Normal Activity (stage 5). Excite- 
ment (stage 7} and finally Heat Stupor (stage 10) 
beyond which <51 *7-55 -6° C.) death supervenes 
after very short exposures of 5-15 minutes. It 
is further recognised that three main factors govern 
the reaction of the individuals to temperature. 
These are : (i) Size of body and duration of 

exposure to the different temperatures ; (ii) 
Length of period intervening from previous 
moult; and (iii) state of sexual development of 
adults. Mr. Hussein’s contribution is not only of 
considerable theoretical interest but also of 
practical import in locust control work since 
the broadcasting of poison-baits is best done 
shortly before the commencement of feeding 
which, in its turn, is largely governed by the 
temperature of the environment. 

M, L. Roonwal. 
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QNE of tlie largest and finest quartz crystals 
^ ever to enter the United States went into 
the vaults of the Bausch & Tjomb Optical Co. 
recently. Coming from the Province of Minas 
Geraes in Brazil, where it was brought by mule 
pack from the diamond section of the vSerra da 
Mantiqueira range, 1,500 miles from the coast, 
the huge crystal weighs sixty-three pounds and 
costs $18-00 per pound. Based on optical quality, 
experts believe that it surpasses any museum 
piece of this type in the country. 

Although quartz, a form of silica occurring in 
hexagonal crystals, is distributed throughout the 
world, no deposits of suitable optical quality 
have been found in the United States. Brazil 
is the chief source of supply and Bausch & Lomb 
is the cliief purchaser. 

The crystal is solid matter in its most perfectly 
developed and naturally organized condition. 
Its exterior is characterised by a form of extra- 
ordinarily regular geometrical design. The in- 
ternal structure is, likewise, so regular that the 
arrangement of the structural units, or chemical 
molecules, is precisely the same about one point 
as every other point. 



“ If the growth of the crystal lias been slow, 
undisturbed, and unrestricted in all directions,” 
says Fred 0. Breuck, who lias studied optical 
minerals for 25 years, “its external sliape is that 
of a closed solid, the surface of which is entirely 
made up of numerous plane facets, or faces, 
meeting in straight edges, brilliantly . smooth, as 
if highly polished. The arrangement of these 
facets, measured by their mutual inclinations, is 
characteristic of each crystal.” ‘‘Frequently”, says 
Brueck, “ the facets are not only truly plane, but 
as highly polished as though done by a jeweller’s 
lapidary.” 

Light is reflected and refracted through the 
crystal. Viewed in sunlight or bright artificial 
light, the scintillation of spectrum- coloured rays 
shows the beautiful properties of transparent 
crystal. 

Quartz is a uniaxial crystal-— one with two 
different directions of refractive index — and the 
interference colors may be brought about by the 
phase difference in various wavelengths of light. 
The crystal may absorb part of the components 
of white light, producing a definite color which 


Quartz, 

not only gives color to the mineral, but also 
modifies the tone of interference colors by remo- 
ving from white light the components absorbed 
by the crystal. 

Since the phase difference between extra- 
ordinary and ordinary rays emerging from a uni- 
axial crystal depends on the length of path tra- 
versed — thickness of the quartz plate — and on 
the relative velocities of the two rays, and the 
relative velocities depend upon the character of 
the crystal and the direction in wliich the plate 
is cut from it, the interference color is related to 
the thickness of the plate. If the plate is not 
uniformly thick, it will show interference colors 
in different places. 

“ Crystals are frequently found,” says Brueck, 

which are obviously of a composite character, 
or composed of more than a single crystal of the 
same substance, in which there are two, or even 
three, parts belonging to separate crystals, al- 
though they are united in a definite and regular 
manner. Their twin nature is often betrayed by 
the presence of wliat are known as ‘ re-entrant 
angles,’ forming notches, arrowhead shapes, knee 
shapes and cruciform, or heart shapes. Fre- 
quently two or more individual crystals are so 
intimately blended that the appearance at first 
sight is that of a single individual crystal, a crystal 
of a liigher degree of symmetry than a single 
crystal.” 

Brazilian crystals are characterised by a peculiar 
kind of interpenetration, “twinning,” Brueck 
explains as he examines a slab of quartz under his 
polaiizing microscope. “ Tliere are two different 
eiystals in tins one block. One piece has a right- 
hamled movement like a clock, while the other 
lias a hfft-handed movement, counter-clockwise. 
The inter] lenetration here is but partial and the 
twin has the appearance of a mirror-imge, or 
reflection twin.” 

It is Brueck’s job to determine the optical 
axis of the crystal before it is cut, to detect 
flaws, and to extract tlie greatest xoroportion of 
usable crystal from the material. To do tlxis, 
he uses plane polarised light, vibrating in a 
straight line, or circularly polarised light which 
vibrates in a circle, because the character of the 
crystal is more easily detected than in ordinary 
light. Quartz crystals exhibit, among other things, 
one set of concentric coloured circles, with a 
dark maltese cross extending across the field. 

Quartz crystals are used by Bausch & Lomb 
for lenses and prisms because of their high 
transparency and the superior resolution obtained 
with this material in the shorter wavelengths 
of light, such as the ultra-violet. The shorter 
the wavelength of light the greater the resolving 
power, disclosing more details in the structure 
under observation. 

Although the microscope is now equipped with 
special ultra-violet accessories, it is in spectro- 
graphs, spectrometers, and monocliromators 
t^hat the chief necessity for quartz oj^tics exists. 

Biologists, cytologists and liistologists benefit 
by the use of quartz accessories for the micro- 
scope because of the ability to differentiate better 
between various cell and tissue structures, while 
the spectroscopist utilises quartz instruments 
in detecting various elements whose identifying 
lines lie in the ultra-violet portion of the spectrum. 
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The Goggle-eyed Pxsh or Mud-Skipper.-At 
the Oidmaiy Mon^ly IMeetinur of the Koval 
Asiatic Society of held at Calcutta, on 

Monday the 4th Julj^ Df. Baini f'i-ad,ud exhibited 
the habitat group of the g:oaaie-t•^■ed fisli or mud- 
skipper Penophthalmodo ^^'rPlo.sscrJ ^Pallasj. 

“ Gobies of the -enei-^1 I^erkyphihahnodor^ and 
Pertopldhalmus represent in their habits, two of 
the most terrestrial ty^^es? amoirr fphes- Thev 
frequent the sea-shores nnd estuarine mud-flats 
of the Indo-Pacific Region, and are sometimes 
found considerably above t lie water-ipvel, on aerial 
roots of plants and ottrei^ objects that may be 
present in their habitat. 

‘‘The mud-skippers l3reatlie at mospheric air 
direct, and their skm is especiallv modified for 
conserving moisture. Tlaein eves aiV- well adapted 
for a sharp aerial vision, nnd they use their highly 
muscular pectoral fins fon locornotion on land. 
They feed on small animals that are left stranded 
on the mud-flats by tli.e x*eceding tides. 

“ The exhibit shows a port ion "fjf the foreshore 
of Matlah at Port Cananing^. Tlie dwarf Sundari 
shrubs {Avicennla I..) with their aerial 

roots form a characterist ie feature of the habitat. 
The other noteworthy inliabitants of the mud- 
flats or of the associated, saline pools are the Crabs, 
Vanma lUierata (Fabric! i_is ) and Getasbnus annuli- 
pes Laterille and mollvxscs of the famiiv Ceiithi- 
ide”. 


* =♦= 5 |: 

The Statistical Year-Book for the Year 
Fasli 1344 (1935 A.D.) of H.E.H. the Nizam’s 
Government, Hyderah> aci_- — :By Mazhar Husain, 
Director of Statistics.-lOB * . pp. SOU. Price Rs. 5.)- 
H.E.H. the Nizam’s Government deserve to be 
congratulated on the pxilDlication of this Year-Book 
which brings together im one compendious volume 
the statistics which heretofore were being published 
as parts of the reports of t lie different departments 
of Governments. The convenience of such a handy 
volume is obvious and. we should heartily com- 
mend this idea for ad.option by other Govern- 
ments in India. The e^cir-BooJ: comprises both 
abstract and detailed statistics of the area and 
population, revenue ancl expenditure under land 
revenue, forests, customs, excise, mines, mints, 
post offices, public wonl^s and railways, admin- 
istrative statistical info x^mat ions relating to the 
military, police, education, vital statistics, medical 
and other departmertt s . agiicultural statistics 
including meteorology, oi^op forecasts and live- 
stock and statistics of frade and industry in- 
cluding Banking and Oo-operative Societies. 
Statistics are given for four years ending 1935, 
a feature which enables one to obtain an idea of 
the progress made from, year to year. Special 
efforts are stated to iinvo "been made to make the 
statistics complete but: in spite of such efforts 
the statistics are said. t:o be incomplete. Tliis 
and the fact that th.er present latest statistics 
themselves are quite tliree years old somewhat 
detract from the valno of the publication. A 
useful feature of the ngxicultural statistics, we 
are glad to note, is ttxo cHstrictwar total yield 
of the different crops 'wliich are given side by 
side with the acreages- The book is a mine of 


statistical information relating to the Hyderabad 
State brought together in a single volume. 

A. K. Y". 

^ sN * 

Solar Observatory, Kodaikanal. — Consider- 
able increase in all forms of solar activity is 
recorded in the Report for 1937 of the Govern- 
ment of India Solar Observatory at Kodikanal. 

Compared with 1936 the mean daily numbers 
of sunspots showed an increase of 41 per cent. 
The number of new groups observed was 34 per 
cent, more than in 1936. There were no days on 
wliich the sun was found to be free from these 
spots. 

Weatlier conditions were slightly more favour- 
able for solar observations than during the 
previous year. 

A further study of high dispersion spectro- 
grams of the cliromosphere and prominences 
'without an eclipse has revealed the presence of 
oxygen in f)rominences. 

Photometric work on the intensities and con- 
tours of selected Fraunhofer lines in the red has 
been continued ’^\ith the grating spectrograph. 
\\'ork on a systematic study of the line contours 
in different points of the sun’s disc has been 
begun using a 13 -foot prism spectrograph and 
monochromator constructed for the purpose. 

The Observatory has continued to extend its 
co-operation in working out the programme of 
the International Astronomical Union and has 
been keeping in touch 'with the work of solar 
observatories abroad. 

The measurements of the photographs of the 
total eclipse of the sun on 19th June, 1936, taken 
by the pre\'ious Director who was deputed by 
the Government of India to Japan for observing 
the eclipse, have been completed and the results 
have been published. 

The Report contains a number of interesting 
details of a technical nature. 

* * 

The Indian Association for the Cultivation 
of Science. — The Annual Report of the Associa- 
tion for the year 1937, just issued, shows that 
during the year a number of investigations hear- 
ing on the magnetic studies on organic crystals, 
graphite and paramagnetic crystals, X-ray analy- 
sis of crystal structure, magnetic properties of 
mixed Tut ton salts and the directional properties 
in the fluorescence of aromatic molecules, were 
caiTied out under the auspices of the Association 
by Prof. K. S. Krishnan, Mahendralal Sircar 
Professor of Physics, and his associates. 

43 Papers were published in the Indian Journal 
of Physics and Proceedings of the Indian Asso- 
ciation for the Cultivation of Science, during the 
year. 

The Government of India renewed their annual 
grant of Rs. 18,000 for the year 1937-38, and 
have generously restored the 10 per cent, cut for 
the year 1938-39. During the year, Sir James 
H. Jeans, D.sc., f.r.s., Dr. F. W. Aston, D.sc., 
F.R.S., Sir Arthur Hill, D.sc., f.r.s., Sir Le'wis L. 
Fermor, D.sc., f.r.s., and Prof. J. E. Lennard 
Jones, D.sc., f.r.s., addressed the Association. 
Mr. Santilal Banerjee, M.sc., a research scholar 
of this Association, has been awarded the 
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Dr. Sircar Research Medal and also the Jatindra 
Chandra Prize. The Nikunja Garabini Prize has 
been awarded to Mr. Asutosh Mookerjee, m.sc.j 
a research worker of the Association. 

* * sic 

The Industrial and News Edition of the 
Journal of the Indian Chemical Society, Vol. I, 
Nos. 1 and 2 published under the joint auspices 
of the Indian Chemical Society and the Institu- 
tion of Chemists (India), has just reached our 
hands. The number before us covers 82 pages 
and contains original contributions bearing on lac, 
textiles, coal and food industries. The finding 
that the kernel fats and oils from the seeds 
of the Lauracea family contain 70-96 per cent, 
of lauric acid, has rendered possible the use of 
these oils as raw materials in the manufacture 
of sodium lauryl sulphate, which finds extensive 
application as a detergent. A valuable contribu- 
tion bearing on this subject has been contributed by 
Dr. S. V. Puntambekar. Prom the results of the 
chemical examination of 8 samples of Indian coal, 
Roy, De and Guha suggest that the coals from 
the series classified as Desherghur group, Poniati 
group, ^ Rajore-Jambad group and Saltore seam 
are fairly suitable for low temperature carbonisa- 
tion, as the yields of tar obtained per ton of coal, 
are considerable. The other contributions include 
“Bleaching of I^ac,” by N. N. Murthy, “Mineral 
Elements in Nutrition,'’ by U. P. Basu, “Estima- 
tion of Dye Absorption of Indian Cottons” by 
Nazir Ahmad and D. L. Sen, “Indian Coal for the 
Manufacture of White Portland Cement” by M. R. 
Mandlekar, “Oxycellulose and Hydrocellulose” by 

R. B. Forster, S. M. Kaji and K. Venkataraman 
and a “Note on the Products from Citrus Fruits” 
by J. L. Sarin. Other features of the Journal in- 
clude, Technical and Research Notes, Notes and 
News, Reviews and Indian Patent Literature. 
The get-up of the Journal is good, and if the 
present standard is maintained, its future is 
assured. 

* * * 

A review of the development and progress in 
the plastics industry with brief descriptions of 
natural and synthetic binders, moulding equip- 
ment and the production and uses of plastics 
has recently been published. (“Plastics,” by 

S. Ranganathan and If . K. Sen, Reprinted for the 
Proceedings of the Institution of Cheynists, lyidia). 
There are a number of plates illustrating the 
machinery and finished articles. 

A perusal of this pamphlet will help even a 
layman to get an idea of the present-day plastics. 

sis * ^ 

The Morgan Rotary Retort. — The report of 
the test by the Director of Fuel Research, on 
the Morgan Rotary Retort installed at Rodridge 
Hall, near Wingate (County Durham), has just 
been issued (H. M. Stationery Office, London, 
pp. iv -f 22, price 10 sh, net, post free). “The 
Department of Scientific and Industrial Research 
has been empowered by the Government to test 
low-temperature carbonisation plants at the 
Public expense, subject to certain conditions. 
The object of these tests is to place in the hands of 
those interested, accurate technical data on the 
quality and quantity of the yields, the through- 
put of the plant, the working temperatures, etc.. 


and the general ease of working. No attempt is 
made to pronounce on the commercial possibili- 
ties of the plant, for these can only be judged 
after working a plant under a steady load for 
a long period and in the light of complete know- 
ledge of local conditions of prices, markets and 
labour costs. 

The present report, the sixteenth of the series, 
describes a test carried out by the Staff from the 
Fuel Research Station on the Morgan Rotary 
Retort installed at Rodridge Hall, near Wingate, 
Co. Durham. The plant is of intermediate size, 
dealing with a throughput of about 4-6 tons of 
coal per day. Althougli not intended for com- 
mercial operation, it is considered to be large 
enough to yield data capable of being interpreted 
directly in terms of a commercial-scale unit deal- 
ing with about 30 tons per day. The process 
consists in carbonising the coal by mixing it in a 
rotating retort vith a charge of red-liot coke. 

Following a detailed account of the design and 
operation of the plant, the repoit describes the 
arrangements made for measuring and sampling 
the raw materials and products, and for conduct- 
ing the test. Each product was subjected to a 
detailed examination, the results of which are 
given, and the report concludes with some general 
observations on the operation of the plant and of 
the difficulties encoimtered.” 

si: * * 

The Mount Everest Expedition. — The fiifth 
attempt to reach the Everest was abandoned 
owing to heavy snow on the Himalayas. The 
Expedition reached a height of 27,200 feet, via the 
west side of Rongbuk. 

Full details of the progress of the Expedition 
are available from the despatches of Mr. Tihnan, 
the leader of the Expedition, to the "H iyjdtC" (July 
4th). The party left Gongtok on Mai'ch 4, reach- 
ed Rongbuk on April 6 and occupied the base 
camp on April 10. After reaching Camp III 
on April 25, some members of the party explored 
the North Col Slopes. The party had to descend 
to Kbarta (11,000 ft.) and spend a few days there 
as the members were suffering from coughs, 
colds and sore throats. Camp III was again 
reached on May IS, and Camp IV on May 24. 
Camp V was established on 6th June and on the 
next day the expeditionists reached the next 
camp (27,200 ft.). Attempts to proceed higher 
were frustrated due to thigh-deep powder 
snow on the edges. A second futile attempt was 
made to climb the heights on the llth. The 
Expedition had, however, the distinction of 
reaching 27,300 feet imder monsoon conditions, 
a record, of which the veteran mountaineers can 
be proud. 

The suggestion that a small party of mountain- 
eers should make an attempt every year in May 
has been made by Mr. Tilman, and the hope 
expressed, that a favourable season will occur, 
sooner or later, which will enable the conquest of 
the Everest. 

:j: 5j£ 

Vitamin Nomenclature. — At the Fifth Annual 
Meeting of the American Institute of Nutrition, 
held in Baltimore on March 30, 1938, the Com- 
mittee on Vitamin Nomenclature reported : — 

“ The term Vitamin F has been used in various 
ways in the past but recently has come into 
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\vide=Dioatl use in pi-omoting tlic sale of linseed oil 
aAS'iueUallege^d to contain^ 
tial fattv acids’. -V group of biochemists inici- 
estod in fat metabolism gave consideration to 
tlii.s matter during our last meeting. They foi- 
n-arded to this Committee their recommendation 
that the term “ Vitamm F should not be used 
in referrimr to linoleic or .Imolemc acids, or tlm 

so-called -essential fatty acids’. \ our committee 
is in accord witli these views. It is recommended 
that t lie term ‘Vitamin F’ should not be used in 
refeirina; to linoleic or Imolemc acids or any tatty 
acids or mixtures of fatty acids . * i 4 ; „ 

The term Riboflavin was formally adopted for 
the compound identified as 6 , i dimethyl-J (a- 
ribitvl) isaalloxazine in place of the term \ itamm 
or vitamin Ch The term Riboflavin was 
apTproved at the last session but final adoption 
was withheld until the opinion of other groups 
had. been ascertained. Xo definite objections 
haviniz been received for this pinposal, the term 
Riboflavin was formally adopted. 


Vitamin E.~Tn a communication appearing 
in X (ft lire (June H. 1938, p. 1057) P. .Karrer 
and Co-workers liave reported the synthesis of 
a-Tocoplierol (Vitamin E). The reaction of 
p>}i\'lvl bromide witli trimethyl-hydroquinone 
skives tlie racemic form of a-tocopherol, wliich 
can be resolved into its optically active forms 
bv means of brom-camplior sulphonic acid. 
Biological tests vith this synthetic product 
gave "^excellent vitamin E activity. 

* il. 

Professor B. S. Madhava Rao, D.Sc. — We 
congratulate Prof. B. S. Madhava Bao on tlie 
recent academic distinction of the D.Sc. degree 
being conferred upon him by the Calcutta Uni- 
versity. Prof. Madhava Rao’s contributions in 
the field of Pure and Applied Mathematics are 
well known and most of them liave received the 
warmest acclamation of European and American 
scientists. The University of Mysore, to wdiicli 
Prof. ^Madhava Rao and Dr. Ramaswaniy belong, 
must be gratified that two of their young pro- 
fessors have received academic recognition of their 
researches. 


Dr. K. L. Ramaswamy, D.Sc. — The degree of 
Doctor of Science, has been conferred on Mr. K. L. 
Ramaswamy. ir.se., by the Madras University, 
in consideration of his thesis entitled “ Studies 111 
the Electrical and Optical Polarisabilities of Gases 
and Vapours Dr. Ramaswamy is a student of 
Prof. H. E. V at son, and several papers on di- 
electric constants of gases either by himself or in 
collaboration ^th Prof. Watson, have appeared 
in the PtoceedinQs of the Royol Society. We have 
pleasure in offering our felicitations to him on 
the distinction conferred on liim. 


. -L>r.D.S. Ramaswamy, D.Sc.— We have pleasi 
in offenng our felicitations to Dr. L. S. Rac 
swamy. Department of Zoology, University 
Mysore, on his recehing the D.Sc. degree of 1 
Madras bni versify. Dr. Ramaswamy is wi 
tnoTO as a keen and industrious research wor] 
and his numerous papers published both in In 

tion of those competent to judge bis workf 1 


award of the D.Sc. degree was made 
“'Contributions to Our Knowledge o 
Osteology of Anura”. AVe hope th; 
swamy. who is still young and ener 
thcr extend his researches and rec' 
honours. 

* Hi 

Dr. R. S. Krishnan, D.Sc., «a res 

attached t.o the Raman Physics I 
the Indian Institute of Science, lias 
the 1851 Exhibition Scholarship fo 
of further investigations in Englan< 
Krishnan’s published works have ali*e 
great attention, and recently lie 
D.Sc. degree of the Madras Univer, 
the second time that the Exhibitio 
comes to the Physics Laboratory c 
Institute of vScience. Mr. N. S. "N? 
>vas the first recipient of the Schc 
outstanding work received wide-spre^ 
very early and his researches in th 
of (Tunbridge have earned for him t 
of being one of the foremost Theoreti 
from India. While congratulating 3 
w’-e express the hope that he, in con; 
Mr. Nagendra Nath will, by tliei 
justify the demand of India for mor^ 
being awuirded to deserving y^oui 
The award of the Scholarshiij on 
occasions to the same department ; 
unique feature in the history of the 
tute of Science. 

The Science Scholarships Comm 
Royal C.’ommission for the Exhibit 
has, on the recommendation of the 
Madras, awarded a similar Scl 
Dr. N. K. Panikkar, M.A., D.Sc., e 
ed graduate of the Madras Universit; 
in Zoology at the Marine Biologica 
at Plymouth. 

:jc % sjs 

Benares Hindu University. — Ac 
United Press message. If. 11. the 
Balarampur has donated Rs. 75,000 
versitv. 

^ 4= 

University of Travancore. — Dip 
in Textile Technology and Textile C 
certificate courses in (a) w^eaving, ( 
dyeing, printing and finishing, (c) 
needlew'ork and knitting and {d) a 
coir-weaving, have been started fr< 
mencement of the current academi 
Diploma course in Textile Teclinolog'. 
Chemistry extends over 3 years. 

* * sK 

Announcements. 

Prize for Improvements in j 
I mplements or Machines. — In < 
courage inventors to improve existin 
of cultivation and to design new im; 
machines better suited to Punjab cc 
wfitliin the power of the average 
purchase, the Punjab Government 
to institute a scheme of prizes.^ 
during the scheme, applications wi 
for a suitable design of a particu. 
agricultural implement or machine. 


II !>«• fo .111 i rr, i n' of H(tlion<il il f/. 

► \<Tritiu-nt : Tva'il caii ci.nijM*! .* suliji'cl (<» 1 ln‘ 
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t'.uup-litor mu .1 uhmit a ppliix'h inns .-■..‘ttim*; 
r-t !i t ii-.- a i\aut.r'«- ilainiril far thru- rr .pri-livr 
- ran- atiii ai as uiip.mioil h\ ..(xilr 1 1 ra w i lu'; ; ami 
» -r i! iraf lull . wituh UiU.t ho • .1 1 fl i r io n t I y rotu 
•t»- in all «t tail - f-' onahlr ;i ma nufart ufoi’ to 
.lis- t ii*- impk-nr nt . 

'I h • apphr n Ian . u ill ill- r xaininril h\ an l'’xprt't 
unnnfti'-, uhnii will • >lrrl fnr nianuf.Mrt urr for 
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widespread use in promoting the sale of linseed oil 
and products alleged to contain the so-called ‘ essen- 
tial fatty acids A group of biochemists inter- 
ested in fat metabolism gave consideration to 
this matter during our last meeting. They for- 
warded to tliis Committee their recommendation 
that tlie term ‘ Vitamin F ’ sliould not be used 
in referring to linoleic or linolenic acids, or the 
so-called ‘ essential fatty acids’. Your committee 
is in accord with tliese views. It is recommended 
that tlie term ‘Vitamin F’ should not be used in 
referring to linoleic or linolenic acids or any fatty 
acids or mixtures of fatty acids ”. 

The term Riboflavin was formally adopted for 
the compound identified as (5, 7 dimethyl-9 (d- 
ribityl) fsoalloxazine in place of the term Vitamin 
B 2 or Vitamin CJ. The term Kiboflavin was 
approved at the last session but final adoption 
was vdtliheld until tlie opinion of other groups 
had been ascertained. No definite objections 
having been received for this proposal, the term 
Riboflavin was formally adopted. 

Vitamin E. — In a communication appearing 
in Nature (June 11, 1938, p. 1057) P. Karrer 
and Co-workers have reported the synthesis of 
rt-Tocoiiherol (Vitamin E). The reaction of 
phytyl bromide with trimethyl-hydroquinone 
gives the racemic form of a-tocopherol, which 
can be resolved into its optically active forms 
by means of brom-camjihor sulplionic acid. 
Biological tests with this synthetic product 
gave excellent vitamin E activity. 

si; 

Professor B. S. Madhava Rao, D.Sc. — We 
congratulate Prof. B. 8. Madliava Rao on the 
recent academic distinction of the D.Sc. degree 
being conferred upon him by the Calcutta Uni- 
versity. Prof. Madliava Rao’s contributions in 
the field of Pure and -Vpplied Mathematics are 
well knowm and most of them have received the 
warmest acclamation of European and American 
scientists. The University of Mysore, to which 
Prof. Madhava Rao and Dr. Ramaswamy belong, 
must be gratified that two of their yoimg jiro- 
fessors have received academic recognition of tiieir 
researches. 

Dr. K. L. Ramaswamy, D.Sc. — The degree of 
Doctor of Science, has been conferred on Mr. K. L. 
Ramaswamy, m.sc., by the Madras University, 
in consideration of his thesis entitled “ Studies in 
the Electrical and Optical Polarisabilities of Gases 
and Vapours Dr. Ramaswamy is a student of 
Prof. H. E. Watson, and several papers on di- 
electric constants of gases either by himself or in 
collaboration with Prof. Watson, have appeared 
in the Proceedings of the Royal Society. We have 
pleasure in offering our felicitations to him on 
the distinction conferred on him. 

Dr. L.S. Ramaswamy, D.Sc. — We have pleasure 
in offering our feheitations to Dr. L. S. Rama- 
swamy, Department of Zoology, University of 
Mysore, on his receiving the D.Sc. degree of the 
Madras University. Dr. Ramaswamy is well- 
known as a keen and industrious research worker 
and his numerous papers pubhshed both in India 
and abroad have won for him the warm apprecia- 
tion of those competent to judge his work. The 
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award of the D.Sc. degree was made on his thesis 
‘‘Contributions to Our Knowledge of the Oraneal 
Osteology of Anura”. We liope that Dr. Rama- 
swamy, who is still young and energetic, will fur- 
ther extend his researches and receive brighter 
lionours. 

* * 

Dr. R. S. Krishnan, D.Sc., a research student 
attached to the Raman Physics Ijaboratory of 
the Indian Institute of Science, has been awai’ded 
the 1851 Exhibition Scholarship for prosecution 
of further investigations in England. Dr. R. S. 
Krishnan’s published works have already attracted 
great attention, and recently he received the 
D.Sc. degree of the Madras University. Tliis is 
the second time that the Exhibition Scholarship 
comes to the Physics Laboratory of the Indian 
Institute of Science. Mr. N. S. Nagendra Nath 
was the first recipient of the Scholarsliip. Ilis 
outstanding work received wide-spread recognition 
very early and his researches in the University 
of Cambridge have earned for liirri the reiiutation 
of being one of the foremost Theoretical Pliysicists 
from India. While congratulating Dr. Krishnan, 
we express the liope that he, in conjunction witli 
Mr. Nagendra Nath will, by their researches, 
justify the demand of India for more scholarships 
being awarded to deserving young scientists. 
The award of the Scholarshii) on two distinct 
occasions to tlie same department is certainly a 
unique feature in the history of the Indian Insti- 
tute of Science. 

The Science Scholarships Committee of the 
Royal Commission for tlie E.xhibition of 1851, 
has, on tfie recommendation of the University of 
Madras, awarded a similar Scholarship to 
Dr. N. K. Panikkar, M.A., D.Sc., a distinguish- 
ed graduate of the Madias University for research 
in Zoology at the Marine Biological Laboratory 
at Plymouth. 

* * * 

Benares Hindu University. — Acco’vung to a 
United Press message. H. H. tlic Maharaja of 
Balarampur has donated Rs. 75,000 to the Uni- 
versity. 

* 

University of Travancore. — Diploma courses 
in Textile Technology and Textile ('Jiemistiy and 
certificate courses in (a) weaving, (b) bleaching, 
dyeing, i>rinting and finishing, (c) embroidery, 
needlework and knitting and {d) carpet-making, 
coir-weaving, have been started from the com- 
mencement of the current academic year. Tlie 
Diploma course in Textile Technology and Textile 
Chemistry extends over 3 years. 

♦ * 

Announcements. 

Prize for Improvements in Agricultural 
Implements or Machines. — In order to en- 
courage inventors to improve existing implements 
of cultivation and to design new implements and 
machines better suited to Punjab conditions and 
within the power of the average cultivator to 
purchase, the Punjab Government have decided 
to institute a scheme of prizes. Each year 
during the scheme, applications will be invited 
for a suitable design of a particular improved 
agricultural implement or machine. These prizes 
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will be open irrespective of jiationaUty. 

Government compete subject to the 

consent of tlie C3rovernment under whom they are 
emploved. 

Durino- the oU-rrent year a prize of Rs. 8,000 
is offered for a sviitable "design for a bullock-drawn 
cultivator. TItlg implement must be simple in 
design, cheap cost, so as to be within the pur- 

chasing power of an average cultivator ; capable 
of rej^irs by' average village blacksmith ; 

efficient in up fallow land quickly after 

rain or irrio’afcioxi, in order to conserve the maxi- 
mum amount of moisture in the soil, and suitable 
for the inter-co-ffivation of crops sown in lines. 

The cost of mnianu factoring the cultivator must 
not exceed Rs- 1^5. 

Competitors must submit applications setting 
forth the adv^Ei.i^'tag^s claimed for their respective 
designs and acccompanied by scale di*awings and 
specifications, which must be sufficiently com- 
plete in all debsiils to enable a manufacturer to 
make the imple^^^nt. 

The applica,t>ions will be examined by an Expert 
Committee, wliich will select for manufacture for 
trial purposes designs which hold promise of 
sufficient merits- x\pplicants whose designs are so 
selected will bs required to deliver the implement 
in complete working order at Lyalipur or else- 
where in the ^uinjab within one month of receipt 
of instruct ions- Actual pocket expenses up to 
a maximum of Rs. 50 will be allowed. The 
award of the Oommittee will be final. 

The entry, for which the prize is awarded, wdll 
become the sole property of the Punjab Govern- 
ment, which also reserves the right to postpone or 
withhold the n-ward of the prize if no entry of 
sufficient merit) is received. 

Applications, complete in all respects, must 
reach the Director of Agriculture, Punjab, Lahore, 
by 31 sj5 Octoh&r^ 1938, at the latest. 

The Thi-^-d International Congress for the 
Study of Go It ire will be held on Se])teniber 13-11 
at Waslr/ gtoxi, wdien tlie following subjects will 
be discussdd : ( 1 ) endemic goitre, cretinism and 

myxeedema ; (2) tliyroid gland and metabolism, 

nutrition and endocrine glands ; (3) hy|)erth^Toid- 
ism. Further information can be obtained from 
Dr. Allen GS-mham, 2020 East 92nd Street, 
Cleveland. Oliio, U.S.A. 

The Sixteenth International Congress of 
Physiology -will be held at Zuricli on August 
14-18 under tiro presidency of Prof. li. Hess. 
It will consist) of six sections devoted respectively 
to general siumd comparative pliysiology, bio- 
physics, bio-c;l:iemist]‘y, applied physiology (work, 
sport and aviation), psycho])hysiology and pharma- 
cology. Furblier information can be obtained 
from " Prof. ID . Rottlin, Sonnenweg 6, Basel, 
Switzerland. 

* * 

The attention of our readers is invited to the 
following advoidisements appearing in this issue 
of Current 

1. Director, Indian Institute of Science, 
Bangalore. {Salary : not exceeding Rs. 2,000 


per mensem. Last date for application : 15th 
September 1938. 

2. Professor of Chemical Technology, the 
University of Bombay. Salary : Rs. 800-50-1,000. 
I-iast date for apx:)lication : loth August 1938. 

5i« * ^ 

We acknowledge with thanks, receipt of the 
following : — 

“ Forschungen und Fortschritte, ’* Vol. 14, 
Nos. 17-18. 

“ Journal of the Mining and Geological Insti- 
tute of India, ” Vol. 34, No. 1. 

“ League of Nations ; Bulletin of Health 
Organisation, ” Vol. 7, No. 1. 

“ Bulletin of the American Meteorological 
Society, ” Vol. 19, Nos. 2, 3 and 4. 

“ Review of Applied Mycology,” Vol. 17, No. 5. 

“ American Museum of Natural History, ” 
Vol. 41. No. 5 ; Vol. 12, No. 1. 

“ Nature,” Vol. 141, Nos. 3573-81. 

“ Journal of Nutrition. ” Vol. 15, Nos. 5 and 6. 

“ Research and Progress, ” Vol. 4, No. 3. 

Canadian Journal of Research, ” Vol. 16, 
Nos. 4 and 5, A, B, C and D, and Index to Vols. 
L-12. 

“ Journal of Research ” (National Bureau of 
Standards), Vol. 20, No. 1, and Index to Vol. 18. 

“ Sky, ” Vol. 2, Nos. 7 and 8. 

“ The Indian Trade Journal, ” Vol. 129, 
Nos. 1668-72. 

“ Bulletin of the Patna Science College Philos- 
ophical Society, ” No. 8, 

“ Agricultural Gazette of New South Wales.” 
Vol. 49, No. 6. 

” Journal of Agricultural Research,” Vol. 56, 
Nos. 5-7. 

“ Monthly Bulletin of Agricultural Science and 
Practice,” Vol. 29, No. 5. 

“ Agriculture and Live-stock in India,” Vol. 8, 
No. 3. 

“ The Philippine Agriculturist,” Vol. 27, No. 1. 

“ Journal of the Royal Society of Arts,” Vol. 86, 
Nos. 4462-65. 

“ Journal of the Indian Botanical Societv,” 
Vol. 17, Nos. 2-3. 

“ Chemical Age,” Vol. 38, Nos. 087-990. 

“ Journal of Chemical Physics,” Vol. 6, No. G. 

“ Journal of the Indian Chemical Societv,” 
Vol. 15, No. 4. 

“ Berichte der Deutschen, Cheniischen Gessel- 
scliaft,” Vol. 71, Nos. 5-6. 

“ Journal de Chemie Phvsique,” Vol. 35, Nos. 
3-4. 

“ Experiment Station Record,” Vol. 78, No. 5. 

“ Transactions of the Faraday Society,” Vol. 34, 
No. 206. 

“ Indian Forester,” Vol. 64, No. 7. 

University of Illinois Bulletin,” Vol. 35, 
Nos. 52 and 55. 

“ Medico-Surgical Suggestions,” Vol. 7, Nos. 4, 
5 and 6. 

“Calcutta Medical Journal,” Vol. 33, No. 6 ; and 
Vol. 34, No. 1. 

“ Indian Journal of Venereal Diseases,” Vol. 4, 
No. 2. 

“ Indian Journal of Veterinary vScience and 
Animal Husbandry,” Vol. 8, Pt. H. 
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ACADEMIES AND SOCIETIES. 


Indian Academy of Sciences: 

June 1938. SECTION A.— K. C. Pandya 
AND T. S. SoDHi : The Coyidensation of 

Aldehydes with Amides — Part I. The Conden- 
sation of Scdicylaldehyde . — It is found that 
the catalytic influence of a base promotes the 
reaction ‘better and gives a purer product. 
B. Iv. Mehba AND K. C. Pandya : Condensation 
of Malonanilie Acid ivith Aromatic Aldehydes , — 
Using only a trace of pyridine or piperidine gives 
a better yield. R. K. Mehra and Iv. C. Pandya : 
The Coyidensation of Aldehydes ivith Amides . — 
Part II. The Coyidensation of Cinnamaldehyde . — 
The presence of the base does not very mucli 
affect the yield. The product in all cases is the 
Cinnamalidenbisamide. Iv. C. Pandya and T. 8. 
SoDHi. The Condeyisatioyi of Aldehydes ivith 
M atonic Acid hi the Preseyice of Orgayiic Bases. Part 
X. The Condensation of 2 : l~Resorcylaldehyde . — 
Umbel liferon or Umbellic Acid is obtained 
according to conditions. A trace of pyxddine 
gives a better yield. D. Iv. Jain and R. R. 
Agarwal : On the Amylase from the Indian Water 
Chestnut (Trapa bispinosa Roxh.) — Part II. Studies 
icith the Purified Poivdered Form of the Eyizyme.— 
The course of the action of the enzyme on starch 
has been studied. PI. Gupta : A Generalisatioyi 
of Leudesdorfs Theore-m. T. S. Suratkar, 

S. M. Mehta and Mata Prasad : A Study of the 
Systems CuSO^-NiSO -^O-and CuSO.^-CoSO^-H^O. 
Iv. 8. Iv. Iyengar ; On Linear Transformations 
of Bounded Sequences.—I. L. S. PIeble and 

T. S. Wheeler : Kinetics of the Reaction hetiveen 
Benzyl Chloride and Formic Acid. — The velocity 
of the reaction decreases with increase in con- 
centration of benzyl chloride in formic acid and 
is much slower than that calculated from the 
observed heat of activation. 

June 1938. SECTION B.— Husain Khatib : 
Four Cases of Ahnormalities in the Blood Vascidar 
System of the Common Indian Frog (Rana tigrina 
Baud.). — P'or the first time abnormalities in the 
anterior venous and the arterial system have been 
recorded in tlie common Indian frog. Three 
explanations for tlie abnormal post-caval vein 
have been put forward on ontogenetic grounds. 
G. N. Rangaswami Ayyangar, V. Panduranga 
R ao and B. W. X. Ponnaiya: Studies i)i Sorghum: 
The Non-Auriculate and F-Ligidaie Condition . — 
With the suppression of the auricle and ligule 
there is an absence of the iiulvinus and a shorten- 
ing of the spikelet-free area in the panicle branches 
and branchlets. This leads to a choking over- 
crowding of the spikelets on the earhead and con- 
sequent risk of sterility. In highly evolved 
sorghums with auricle and ligule the presence of 
the pulvinus and pushing away of the grain- 
bearing area from the central axis liave resulted 


in producing an economic earhead. M. C. 
Cherian and Mohamed Basheer : Brachymeria 
excarinata, Gahan {Family Chalcididce) a Pupal 
Parasite of Plutella maculipennis, Curtis, hi South 
India . — An account of the pupal parasite of the 
Diamond-back moth. G. W. Chiplonker : Rhyn- 
chonellids from the Bagh Beds . — A critical exami- 
nation of the Rhynchonellids from tlie neighbour- 
hood of Chirakhan (Indore State) witii a view to 
studying their phylogeny. B. Thirumalachar : 
Qyi Certain Double Monstrosities of Gambiisia . — 
A brief description of the occurrence of double 
monstrosities in viviparous fish. M. Abdussalam : 
On a New Nematode Parasite of the Himalayan 
Flying Squirrel (Pteromys inornatus Geoffroy). 

Indian Association for the Cultivation 
of Science: {Proceedings^ Vol. ZXI, Tart II). 

April 1938. — K. Banerjee and A. Haque : 
Structure of Aromatic Compounds, Part III . — 
Benzophenone. XT. Jv. Bose : Cathodic Sputter- 
ing. M. Raziuddin Siddiqi : On the Theory 
of a Non-linear Partial Differential Fquation 
of the Elliptic Parabolic Type. 8. N. Bose : 
On the Total Reflect} oii of Electromagnetic Waves 
in the Ionosphere. S. C. Sirkar and J. Gupta : 
On the Heat Capacities of a Feiv Crystals at Low 
Temperatures. 

Indian Chemical Society : 

April 1938. — Shrtdhar Sarvottam: Josht, 
Dushyant Narasingasa SoLANicr and T. V. 
Subba Rao : Influence of Non-electrolytes on the 
Cathode Efficiency of Copper Deposition. Shri- 
dhar Sarvottam Joshi and 8. Padmanabhan : 
Studies of Some Physlco-Cheuiical Factors in the 
Electrodeposition of Silver. M. N. Ru dra : 
Studies iti Vityyiain C, Pari V. — The V^ita}}iin C 
Conteyit of Some Ger))imated> Cereals and Pidses. 
Iv. Aswath Naratn Rao and Ik R. Vj^nkata 
Raman : Isoyneric Triazoclnyiamie Aeid.s (tud 
Related Compoimds. 8. Iv. M[tr,a : Thiokelonic 
Esters, Pari VI I . — Thio-Uiiol Estlmalion. 
Nripendra Nath Chatterjee .- .1 Nav Synthetic 
Route to Polycylcic //ydroaronudic Co)npouyid.s. 
Synthesis of 2:3 Benz-biryrlo (0 : .3 : '.\)-ociene. 
Kunj Behari Lal and 11. 'Rr.all : The Phenyl- 
thiocarbayyiides — A Contribution, to the Study of the 
Triad N C S — Part VI. Action, of Nitro)(s A cut 
on a MeAhyJphen}jlth.ioc(trb(vnikle. Eun.j IR^har,!; 
Lal and PL. Ivrall : The. Phe.i}.yllhior.arb(nnidc~~- 
A Coyitributioyi to the Study of the Triad. N C S. 
Paid VII — A Reinvesti(/(dion. of the. Extad. of S()ii}e 
H ydrolyt ic Deco mpos it i o / is of J henylth loca rban i Ide . 
Reactions of sodium eihoxidc on phenijltii iocarbam ide 
and of acetic anhydride and, Hydrolylic Agenis 
071 aa- and a-MethylphenylthiocarbiuiM G. V. 
Pendse : Dyes Derived from Thiohijdfoi.toiyi — 
Part III. 


Erratum. 

Vol. VI, Xo. 12, June 1938, contribution entitled “Production and Measurement of 
Low Temperatures ”, page 591, equation (3) 



1017-38. — Printed at The Bangalore Press, Bangalore City, by G. Srinivasa Rao, Superintendent, and Published by 
N. Sastri, MtSc., A.RC., A-LLSg., fgr tije “ Cmrgnt Sgieqeg ” Boqrd of Editor?. Iqdiqq Iqstitqce of Sci^oce. Hibbal Post, Banjjilore. 



CURRENT SCIENCE 


Vol. VII] 


August 1938 


[No. 2 


Page 

The Caldcr Plan •• .. ..41 

The Pisheries of India. By J. Travis Jenkins, 
D.Sc., Pn.D 43 

The Control of ihc Blight Disease of Gram by 
Resistant Types. By Jai Ciiand L.utiira, 
LA.S., R.S., Abdus Sattar, Pir.D., and 
Kishan Singit Bedi, M.Sc. (Ag.) .. 45 

Obituary — Dr. Alfred Barton Rendle, D.Sc., 

P.R.S., P.L.S 47 

Letters to the Editor .. .. .. ..48 

Rez’iezi’s • • . • • . . . 69 


Page 


British Chemical Industry. M. 0. Forster •• 74 

Centenaries. By S. R. Ranganathan — 
Malebranche, Nicolas (1638-1715) •• ..77 

Bimmart, Georg Christoph (1638-1705) .. 77 

Geddes, James (1763-1838) .. .. ..78 

Warington, Robert (1838-1907) .. ..78 

Astronomical Notes. T. P. B. .. ..79 

Research Items .. .. .. ..80 

Reaction Kinetics. M. A. Govinda Rau .. 82 

Science Notes .. .. .. ..84 

Academies and Societies .. .. ..90 


The Calder Plan. 


•T'MtS is essentially an age of social 
reconstruction and it must naturally 
abound in social speculations. The unpre- 
cedent progress of pliysieal sciences and tlie 
application of the scienthic discoveries and 
inventions to the industrial proces.ses induced 
a gen(*ral confidence in the public mind that 
the line of human di^velopment was delinitely 
set in the direction of reason. Tlie faith of 
the old generation that the betterment of 
man depended upon Ids technical advance 
was frustrated because society as a whole 
was not organised to receive the benelits of 
their meclianical progress. Hopes arc enter- 
tained that, if tlie social problems are handled 
in a scienthic way, the disharmonies of the 
world may bo'. assuaged, and a better order of 
social affairs may be established. For over 
a decade t^ir Iticliard Gregory and others 
have been emphasising on the recognition of 
a . change of scientitic interest from the physi- 
cal and biological to the sociological, and 
as a result of this campaign, the Jlritish 
Association for tlie Advancement of Science 
in 1932 was led by Professor Miles A^'alker 
to pass a resolution offering its services in 
the solution of the economic and social 


problems. This eminently friendly attitude 
of science towards social enviromnent has 
now become an article of xmblic faith among 
scientists, who realise the importance of the 
relationship between science and society, 
considered liistorically in all its continually 
changing aspects. 

The American dissociation for the Advance- 
ment of Science, at its recent session held in 
Indianapolis, passed a resolution based on 
the principles of what is called “ The Calder 
Plan ”. This Plan insists upon a “ decla- 
ration of the independence of Science ” — 
a Magna GJiarta of Science. The principal 
features of this Plan are set forth by Eichie 
Calder himself in an illuminating article 
published in a recent issue of the Science 
JyoTu.m.'^ The fundamental idea underlying 
this Plan is that Science should enjoy abso- 
lute freedom in the organisation of research 
and in the exchange of ideas, — “ a free trade 
in brains,” being the badge of the scientific 
tribe. The implication of scientific dis- 
coveries and inventions is that they should 


^ The Science. Forum f June 1938, 3, 7-11. 
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be harnessed for the common good of man- 
kind, and for the purpose of prosecuting 
scientilic researcheSj scientific workers should 
be left untrammelled to pursue their studies 
in an atmosphere of pepoce. it is a portent- 
ous fallacy that scientilic knowledge could 
be treated as an exclusive national asset, its 
blessings are universal. These facts must 
form the general creed of scientists who 
ought to own allegiance to no otlier doctrine. 

The llritish Association for the Advance- 
ment of Science whicli has been keenly alive 
to/the consequences of the impact of Science 
on a greatly exasperated world, has been 
Considering dbr a long time, the necessity of 
shifting its alignment , to 'meet the demands 
of the changing-, conditions in the social 
and economic systems. • At the Blackpool 
session and at subsequent meetings the Asso- 
ciation recognised the need of bringing into 
existence an organisation for enquiring in 
an objective sjurit the social relations of 
science. In view of tlie common ideals 
animating the spirit and outlook of the two 
Associations, Oalder proposes in the first 
instance the formation of ‘‘ an English- 
speaking Consortium ’’ which should, ulti- 
mately develop into a democratic World 
Association, devoted to tlie consideration 
and solution of international social prob- 
lems, with the safeguarding of the interests 
and independence of scientists ”. The 
membership of this somewhat fat Association 
is to be thrown open to all scientists .sub- 
scribing to the Mapia Ch.iria of the scientific 
democracy, wlio, accepting the responsibility 
of their position, should act as a link between 
the specialist in their own particular brancli 
of knowledge, and those who arc responsible 
for government, so that the world of .scientilic 
discoveries might do the greatest good to 
mankind. It is doubtful, howmver, whether 
the scientists in the. totalitarian states will 
recognise, the democratic principles of 
science, and whether the proposed organ- 
isation will include tlie hJazi and Fascist 
scientilic men. 

On account of the rather unwieldy dimen- 
sions of this A.ssociatiou which naturally 
wumld be unable to attend to the routine 
day-to-day work, Oalder has devised an 
auxiliary organisation which would receive 
knowledge, initiate enquiries and researches 
and which would, co-operate, with the other 
social and political institutions of the.. world. 
This auxiliary body is to act as the “ brpAn- 
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trust for the World Association and on the 
analogy of the technical committees of the 
League, of ISations, this subsidiary trustee 
'' would be adviser of all nations, but as a,n 
association, subject to none ,.Calder’s idea 
of a ‘‘ Science League of Isations ” which is 
only another name of his W^orld Association 
has been summarised by the Nefv Yorlc 
Timen in these wmrds : '' Mr. Oalder has not 
exaggerated. To save science, his A¥orld 
Association is needed, an organisation whicli 
shall indicate liow the objective attitude of 
the laboratory may be applied in governing 
a. people, in breaking down prejndie(\s, in 
preventing war, in solving problems that 
mean progress, not in one country alone, but 
the world over.” The labours oi* Oalder are 
devoted to bring to a tortured world, per- 
plexed. and frustrated by the ineffectiveness, 
by the animosities, prejudices and chauvinism 
of the world’s statesmen, the objectivity, 
the disinterested enquiries and the laboratory 
thoroughness of science and you may give 
the world peace and rationalism ; help to 
dispense as well as to provide the bounty of 
science, and achieve economic security and 
the fullness and fruitfulness of the Age of 
Plenty for the peoples of all nations 

These sentiments are admirable and the 
proposed World Association is heroic. Both 
are great ideals which, we fear, are still laid 
up in Heaven. 

The British Association has i)roposed a less 
ambitious scheme, based on the series of 
articles in Nature on the '' rapidly growing 
awakenness of the. importance, of those 
complex problems confronting our commu- 
nity, due primarily to the astonishing rate 
of advance of scientific knowledge during the 
last generation ” and witli the, object of 
obtaining representative opinions upon tlie 
subject of social repercussions of science, 
a symposium was recently organised. .In 
the supplement to Nature- is published a 
series of. letters contributed by about forty 
leading scientists and publicists wliose 
comments ernpliasise the nec(‘ssity of going 
deeper into the social relations of science and 
indicate in general outline the ■principal acti- 
vities to be undertaken and the methods of 
achieving the underlying objects. It is 
obvious that as the sciences become, special- 
ised, they tend to develop a spirit of 


Nature^ April 23, 1938, 141^ 3573, 7^3--4^, 
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exclusiveness and pretentious airs are disas- 
trous to sciences as they must be to society, 
whose problems are created by science. 
With a view, therefore, to bring about a closer 
relationship) between scientific and social 
workers, the British Association is proposing* 
to establish a new organisation, a Society 
for the Study of the Social Eolations of 
Science. At the fortlicoming meeting of tlie 
British Association at Cambridge, tlie 
proposal for tlie formation of a society of 


this nature is expected to be discussed, and 
we envisage that a definte scheme will be 
put forward for organising the scientific 
workers into a comprehensive body who 
wmuld devise a mechanism for the applica- 
tion of scientific knowledge in promoting 
social well-being and betterment. Time is 
not far off for India to establisli international 
affinities with these movements which, we 
hope, will p)oint the way for a better and 
a happier wmrld state. 


The Fisheries o£ India. 

By J. Travis Jenkins, d.sc,, pIi.d., 

Super Intendentj Lancashire and Western Sea Fisheries Joint Com 7 niitee, Freston, England. 
{Formerly Fishery Adviser^ Government of Bengal.) 


I T is now thirty years since tlie late Sir 
K. G. Gupta submitted to the Govern- 
ment of Bengal his report on the fisheries of 
the province. In this report he asked for 
a systematic survey of eacli district under 
expjert supervision and on d(dinite lines ‘‘ and 
the results are sure to be valuable and far- 
reaching 

Sir K. G. Gupta’s report may be read with 
advantage even to-day, since he draws 
attention to many problems affecting the 
fisheries of tlie province which still require 
investigation and elucidation. In 1915 the 
first Madras Fisliery Bulletin was publislied 
by Sir F. A. Nicholson. It dealt with jiapiers 
from 1899 relating chielly to the develop- 
ment of the Madras Fisheries Bureau, In 
1937 Br. Sundara Eaj published the admin- 
istration. r(‘port for the year 1935-36. Be- 
tween those two dates tlie Madras Fisheries 
Bureau has piublished a long list of piapers 
and repiorts dealing with the fisheries of 
that pro vince. 

In 1910 Mr. Kiran Chandra Be published 
at Shillong, a valuable and interesting report 
on the fisheries of Eastern Bengal and Assam, 
and there are other provincial reports which 
it is not essential to specify more exactly. 

Now while these various reports are very 
interesting and some are extremely valuable, 
there is one obvious defect and that is the 
lack of co-ordination due to the fact that 
the fisheries are controlled by the Provincial 
and not the Central Government. 

On the first of July, 1916, the Zoological 
Survey of India was inaugurated so that it 
came of age last July, when, its twenty-first 
birthday was attained. Apart from main- 
taining the zoological collection^ of the 


Indian Empire in the Indian Museum at 
Calcutta, one of the chief tasks of the Survey 
was to obtain the fullest possible information 
about the systematic and geographical zoo- 
logy of tlie Indian Empire and to place this 
information at the disposal of inquirers. 

Outside scientific circles it is not widely 
known that the Secretary of State for India 
in Council publislies volumes dealing wdtli 
the Fauna of British India including Ceylon 
and Burma. If we look up the volumes 
dealing with fish we find that they were 
published as long ago as 1889, the author 
being the late Francis Bay ; who also pub- 
lished reports on the Fresh-water Fish and 
Fisheries of India and Burma (1873), and 
the Sea Fisheries. 

It is interesting to note that a second 
edition of the volumes on Fish in the Fauna 
of India is in tlie course of preparation by 
Eai Bahadur Br. Sunder Lai Hora. This edi- 
tion, which will have to be entirely rewritten 
to be effective, will extend to at least five 
volumes. It will be seen, therefore, that there 
are several indep^endent bodies interested in 
the Fish and Fisheries of India, namely the 
Zoological Survey of India, the Provincial 
Governments and the Secretary of State. 
Now, althougli much information has already 
been obtained as a reference to the above- 
mentioned reports will show, it is obvious 
that very much more remains to be done and 
that there is urgent need for further investi- 
gations and particularly for co-ordination. 

How can this best be secured ‘I 

Nearly every civilised country in Europe, 
America and Africa with important fishery 
interests has a central fishery bureau or 
department either directly working as ^ 
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government department or directly controlled 
by sucli a branch . 

India with its vast rivers, estuaries, tanks 
and ponds on the one hand, and its enormous 
coast line and marine fish on the other hand, 
with enormous potentialities for develop- 
ment, simply cannot afford to drop behind. 
The development of markets for fresh fish, 
with the allied problems of transport and 
ice, the preservation of fish wliether by 
canning, smoking or other process, the 
investigiition of the fish-oils and other bye- 
products such as fisli-meal and manure, all 
offer problems requiring urgent investiga- 
tion and offering results of immediate practi- 
cal value. 

Tliis problem was considered in the year 
1938 at a combined meeting of the Indian 
Science Congress Association and the British 
Association for the Advancement of Science 
held in Calcutta, when the sections of 
Zoology, Medical Eesearch, Veterinary Ee- 
searcli, Entomology and Agriculture held 
a joint session. Following this the Zoology 
Section passed the following resolution : — 

“ This meeting of the Zoology Section of the 
Indicni Science Congress Associatioyi in session 
at Calcutta, urges upon the Government of India 
the necessity and importance of constituting 
an all India Department of Fisheries for the 
develoijment of tlie fishery resources of Indian 
waters on scientific lines. It is of opinion that 
the commercial development of the fisheries 
of India should be acconmanied by the scientific 
investigation of fishery i^roblems by means of a 
carefully planned programme of co-ordinated 
scientific investigation of fishery problems, 
whicli can most easily be controlled by one 
central authority for All-India, leaving to the 
separate Provincial Governments the task of 
administration of the fishery laws and regulations. 

It is further of opinion, that, unless develop- 
ment of the fishery resources of Indian waters 
is carried out with due regard to the scientific 
principles wfiiich form the basis of successful 
fishery developments, there wiW be grave 
danger of irreparable damage to the fisheries 
concerned.” 

As ail example of what can be done to 
assist the fisheries by a properly constituted 
central bureau subsidised by the Govern- 
ment, let us take Japan. 

Japan now produces annually half-a- 
million cases of canned crabs, worth over 
two million pounds sterling. In 1937 Great 
Britiaii imported 39,220 cwts. of canned 

crabs ” from Japan worth £333,773. This 
so-called crab is not a crab at all but a species 
known as ParalitJiodes camtschatica and is not 
to be compared in quality or flavour with 
the prawns of the Bay of Bengal and the 
Gangetic Delta, 
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Great technical difficulties were met with 
in the first attempts to can these crabs and 
it is in a very large degree due to govern- 
ment subsidized research that this great 
Japanese fishing industry has been built up 
in comparatively few years. 

Last year Great Britain imported canned 
Norwegian sprats to the value of £ 263,309. 

In the Bay of Bengal there are enormous 
shoals of fish resembling the sardine and far 
superior in flavour to the sprat. The Kokile 
{Cliipea hunzei) of the Telugu fishermen is 
a case in kind. In some countries there is 
an enormous demand for salted mackerel. 
Here again the Bay of Bengal can supply 
the demand. The Kanagurta {Scomber micro- 
lepidotus) is an excellently-flavoured fish. 

The home market for fish is quite in- 
adequately developed. There is scope for 
much research into the best methods of con- 
veying fish, either fresh or lightly cured, to 
the home markets. 

Many people have an idea that Indian 
waters are devoid of fish of good flavour 
and high nutritious value. There can be 
no greater mistake. There are Indian fish 
which compare favourably with the best in 
the world. There are no better fish any- 
where than the Hilsa, Bhekti, Topsi and 
the “ Bombay Duck ”. The crabs, shrimps 
and prawns are unsurpassed. There can be 
no doubt whatever that the material is 
there. What is wanted is proper investiga- 
tion so that these immense resources may 
become available for the benefit of the com- 
munity. There is only one way, in India as 
in other lands, and that is, tlie scientific 
investigation of fish and fish products on the 
lines so successfully established in the 
United States of America, Japan and most 
European countries. 

This was fully recognised by the experts 
who attended the Science Congress in 
Calcutta last January. Prof. Tattersall, 
Lt.-Col. Sewell, Prof, de Beaufort and others 
supported the resolution outlined above. 

It is to be hoped that the Government of 
India will establish a Central Bureau of 
Fisheries at an early date so that the im- 
mense wealth of Indian waters at present 
lying dormant and undeveloped may be 
developed rationally. India is fortunate to- 
day in having available men like Dr. Flora, 
Dr. Prashad and Dr. Sundara Eaj with con- 
siderable experience in fish and fishery 
matters who could assist in the formation 
and development of any organisation formed 
to develop the fisheries of the country. 
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The Control of the Blight Disease of Gram by Resistant Types/ • 

By Jai Chand Liithra, i.A.s., R.s., Abdus Sattar, Ph.D., and 
Kislian Singh Bedi, m.sc. (Ag.). 

{Pwijah AgriculHtral College and Research Institute, Ly allpur.) 


I N' the Punjab, gram or chick-pea {Cicer 
arietinum) occupies the largest area next 
to wheat. Including Indian States it has an 
acreage of about Si millions. Its greatest 
value lies in the fact that it is almost the only 
Eabi crop that can be successfully grown in 
the Vast Barani (rain-fed) tracts of the 
province and therefore carries great economic 
importance for the bulk of the farming popu- 
lation of these areas. 

For decades of years this valuable crop 
has been suffering severely from the attack 
of the blight disease caused by the fungus 
Ascochyta rahiei (Pass) Lab. Often it has 
broken out in epidemic form particularly in 
the northern districts of Attock, Eawalpindi 
and Jhelum bringing about total destruction 
of the crop. For the last two successive 
years, the gram crop has been altogether 
wiped out. Every plant was killed at the 
flowering and fruiting stage and not a single 
grain was recovered from diseased fields. 
The investigation of this serious disease was 
entrusted to tlie authors in 1032 and the 
work so far done on the study of the life- 
history of the causal fungus and measures 
of its control have been published.^- - 

Symptoms . — The most marked symptoms 
of the disease are : — 

Dark brown spots appear on stem, leaf- 
lets and pods. These spots form elongated 
lesions on stem and petiole. But on leaf- 
lets and pods they are circular and con- 
centrically arranged. Minute black dots arc 
produced on the lesions. These are the 
spore bodies (Pycnidia). The parts of the 
plant above the lesions collapse and dry up. 
Terminal portions are invariably first affect- 
ed. The disease usually appears in February 
and if there are showers of rain accompanied 
by wind, it spreads very rapidly by dissemi- 
nation of spores and continues up to April. 
Within a fortnight the disease has been ob- 
served to overtake many fields and kill the 
crop. 

The disease has been found to be carried 
over from one season to the other by — 

(1) infected seed ; 

(2) by diseased debris left in fields after 
the crop is harvested. 

^ Luthra, J. C., and Bedi, K.. S., Ind. J. Agric. 
Sci.y October 1932, 2, Part V. 

^ Luthra, J. C., Sattar, A., and Bedi, K. S., Agr. 
and Livestock in India ^ September 1925, 5, Part V. 


The methods of control recommended are : 
(1) use of clean disease-free seed, (2) clear- 
ing of the fields of all diseased material. 
But unless these methods are adopted 
collectively all over the gram growing arenas 
and executed to perfection, the disease 
cannot be checked. The process of cleaning 
of fields and threshing floors has to be ac- 
complished witli such thoroughness that not 
the least of infected material escapes collec- 
tion and destruction. Both the methods 
have to go togetlier. In practice, however, 
the farmers have not shown much anxiety 
and initiative to employ the methods to the 
desired extent. Under such circumstances, 
the alternative course has been to discover 
types resistant to the disease. 

For this purpose, 187 types of gram ob- 
tained from America and Europe and several 
parts of India, were grown and test(‘(l by 
artificial inoculation with culturc^s of the 
causal fungus and diseased material as 
follows : — 

(1) By spraying pycnospores in suspension 
in water. The spores were taken from pure 
culture of the fungus Ascochyta rahiei grown 
in oat-meal agar for three wei^ks. The 
plants were kept covered by Sarlmnda for 
about a week to provide moist conditions for 
the development of the disease. The inocu- 
lations were done in February (^ac'h y(‘ar jiiud 
in order to provide a heavy dose of inrection 
the inoculations were repeated in Marcli 
again. 

(2) By spreading diseased gram. i)laiit 
debris over tiie plants after Jiaving lirst 
ascertained tl)at the stalks of tlu^ debris 
were bearing a large number of ])ycnidia of 
Ascochyta rabid and more than 70 ])(‘r cent, 
of the spore contained in them wer(\ viable, 
Tlie plants inoculated by this imdliod w(‘re 
not covered with Sarkanda. Both the 
methods gave equally good results. 

All the Indian types and most of the 
foreign types caught infection and were kilbnl. 
Only three types among others supplied by 
the Bureau of Plant Industry, Washington, 
U.S.A., were observed to withstand inocula- 
tion and proved resistant fully or partially. 
These are the following : — 

(1) Pois cMches No. 281 - Very resistant. 

(2) Pois cJiiches No. 199 - Very resistant. 

(3) Pois cliiehes No. 180 - Fairly resistant. 

(4) Pois chiehes liio. 4F32 - Very resistant. 
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These types appear to have been imported 
into Washington from France. 

These types gave distinct indications of 
resistance from the lirst year of trial in 1933 
and single plant selections were made. The 
isolation of vigorous plants and those well- 
adapted to the climate was continued every 
year. 

About 2 oz. seed of each type was all that 
was got to begin with. Inoculation tests 
and pedigree culture of selected plants have 
been carried on for the last five years. The 
three foreign varieties 4F32, 199 and 281 
remained outstanding regarding power of 
resistance. Slight infection occurred under 
severe inoculation tests, but no damage was 
caused. Some lesions were formed but no 
pycnidia developed. It appears that in- 
fection was not followed by penetration of 
the fungus and the tissues were not injured. 
Though these types cannot be classed as 
immune, yet tlieir power of resistance is 
strong enough to protect the crop from the 
disease. Type 281 is most resistant, 4F32 
comes next and 199 is third in this respect. 
The seeds of these types have distinctive 
morphological characters. Type 281 has 
black colour, slightly rough surface, large 
size and irregular shape. Weight of the seed 
is 2i times the usual type. 

Type 199 has dull white colour, smooth 
surface and medium size. Seed is about 
Ih times in weight of the grain of a normal 
type. It resembles the well-known Punjab 
small Kabuli type. 

4F32 has yellow colour, rough surface 
like Punjab type 7, but has prominently 
larger size and is about Ij times in weight. 
This type being similar to a local gram 
and having very little of foreign features, 
is readily acceptable to the farmers. Of 
the three types, this was selected as most 
suitable for introduction into the husbandry 
of the Province as a new production to 
replace the local seed and combat the blight 
disease. It was, therefore, decided to 
focus attention on it and test it for yield. 
In 1936 sufficient seed became available for 
this purpose. It was sown in eight replica- 
tions of 1/32 acre each. As the seed of 
4F32 weighs 1-5 times that of Punjab 
type 7, the standard seed rate of 16 seers 
was increased to 24 seers in order to get a 
comparable stand and normal number of 
plants per acre. Good and uniform germi- 
nation was obtained and the average yield 
was 14 maunds 13 seers per acre. This 
out-turn compares very favourably with the 
general yield got from local types. Similar 
yield trials were carried out in 1937-38 
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season and out-turn of the order of 14-16 
maunds per acre was obtained. The type 
has proved satisfactory as regards yield 
and thus fulfils one of the crucial tests 
usually applied to determine the value of 
a newly evolved strain from the view-point 
of the farmer, i.e., adequate return per acre. 
Besides, the most significant and priceless 
asset of the type is its ability to withstand 
the destructive blight disease on account of 
the prevalence of which the cultivation of 
gram in the north Punjab has become 
problematical. The poor farmer of this 
tract is threatened with loss of the only 
means of existence. Gram is the life and 
soul of the people and blight has been a 
calamitous visitant and a great menace 
for long to this part of the country. The 
evolution of the resistant strain is a precious 
boon to them and the surrounding area 
including the Korth West Frontier 
Province where also the disease has made 
a deep foothold. Sixty maunds of seed of 
this valuable type 4F32 has been raised 
this year. For convenience of reference 
it has been given the new name of type 
F.8. A comparison of resistant type 8 
and Punjab type 7 after severe inoculation 
is shown in Fig. 1. Pb. type is almost com- 
pletely killed while type F.8 is flourishing. 



Fig. 1. — Plots of gram {Cricer ariclinnw) type F. 8 
and type Punjab 7 after inoculation with the blight 
fungus Ascocliyta rabid (Pass) Lab. 


Arrangements will be made next season 
to further multiply this seed by growing it 
on Government farms under strict super- 
vision. One hundred acres will be sown with 
it in October 1938. It is expected that in 
1940 about 25,000 maunds of seed of this 
type will be in hand for supply to farmers and 
a considerable part of the blight-stricken 
area will be relieved of the virulent pest. 

This newly evolved type is evidently 
a great . contribution to disease-resistant 
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Strains of farm crops evolved in India and 
is a sure means of overcoming the ravages 
of the serious blight disease of gram. 
Experience lias convinced the authors that 
in the matter of control of diseases of 
staple crops groM'n on extensive areas, 
neither spraying nor clean-up methods, 
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however effective they may be, are of any 
avail in India as it is impossible to ^et 
farmers to carry tliom out to perfection 
Ultimately tlie solution lies in the direction of 
finding out resistant types as is beino- done in 
Australia, America and other countries to 
control Flag Smut, Bunt, Wilt, etc. 


OBITUARY. 

Dr. Alfred Barton Rendle, D.Sc., F.R.S., F.L.S. (1855-1938). 


D r. ALFRED BARTON RENDLE, D.Sc., 
P.R.S.^ F.D.S.-j who died at his liome at 
Beatherhead, Surrey, on January 11th at 
-tLe age of. 72, wa^s for many years Iveeper 
of the Departmeiit of Botany at the 
British Museum of Natural History. 

He was born irx Bondon on January 10th, 
1865 and educatedL at St. Olave’s Grammar 
School, SoutbwarlC:, and St. John’s College, 
Oambridge. 

In 1888 he was appointed Assistant in 
bhe Botanical Department of the British 
IMuseum. In the same year lie was elected 
a member of the Biiinean Society of London. 
In 1894 he becairLO Lecturer in Botany at 
■fclie Birkbeck College where he taught for 
■two or three evenings in the week until 
1906. In 1906 b.e was appointed Keeper 
of the Department) of Botany and his work 
and interests increased and broadened. He 
Became connected with tlie Royal ITorti- 
cnltural Society, tixe Quekett Microscopical 
Club, the Britisla Association for the 
A.dvancement of Science, and after tlie Inter- 
national Botanical Congress in Vienna in 
1905 be took an active part in deliberations 
concerned with revision of rules for Botanical 
ITomenclature. In, 1909 he was elected a 
[Fellow of the Koy^al Society and later 
served as President of the Linnean Society. 
[From 1929-1931 1x0 served on the Council 
of the Royal Society. He became Professor 
of Botany to tlxe Royal Horticultural 
Society and serve<i on several of their 
s cientific and administrative comniitte(‘S. 
□Ellis Society bestowed medals on him in 
1917 and 1929 in recognition of his 
ajolxievements and services. 

Dr. Rendle wrote numerous papers on 
Botanical subjects and a text-book, — the 
CyZassification of Flo'tvering Flants. He was 
Botanical editor of the eleventh edition of 
tlie JSncyclopcedia BTitannica and from 1924 
B-O edited the J O'urnal of Botany. He 
pi'epared new editions of the BibliograpM- 
oobl Index of British and Irish Botanists 
and Bentham’s B'ritish Flora. He also 
collaborated with YVilliam Fawcett (died 


1926) in preparing a Flora of Jamaica on 
the sixth volume of which he was .still 
working, die was keenly .interested in' the 
protection and ])reservation of the wild 
flowers of the British Isles and presided at 
meetings of Societies- of Naturalists in 
different parts of England. ' He continued 
to be occu])L(h1 witli much of this work 
after his r(‘tirement from the post of 
Ive(‘per in 1930. ' • 

He took part in many rneetings of the 
British Association for the Advancement 
of Sciemee, and in 1916 was President of 
the Botanical Section. With this Society 
he visited Australia, Canada and South 
Africa. A visit, to Bermuda and Jamaica in 
1933 stimulated liis interest in the flora 
of these islands. He had never visted 
India, apart from a day or so in Ceylon, 
and as a r(‘])resentative of the British 
Assodatioii h(‘. was keenly anticipating 
t.aking part in the twenty-fifth (Silver 
Jubilee^.) session of the Indian Science 
Congress Association this January. This 
venl.uri^ was tragically cut short by the 
illness which proved fatal. He contracted 
a ciiill on t.h(‘. boat on his way to India. 
This aggravatcMl some latent .trouble add 
aft(‘r a w(uk in hospital in Bombay lie was 
advised to ixdxirn. immediately to England. 
He r(‘aciied his home on January 8th and 
died jieac.efully there three days later. 

The writ.(‘r had t-he opportunity of working 
with Dr. Khuidle .at the British Museum 
(Natural History), London, a little, before 
he l(‘ft for India wlum he expressed much 
enthusiasm for his prospective visit to India._ 
Dr. Rendlv’s keim, interest in the writer s' 
works and his valuable suggestions- in the 
researches on Systematic Botany wiHcbe 
of considerable use. Dr. Rendle's coiix^tepM^ 
manners, his pleasant dealings -..arid .. ihis 
willing co-operation in scientific .(w^xks will 
be remembered by all who earn'd, in touch 
with him. We deplore his h (fea.th : and 
offer our most sincere sympathy for the 
bereaved familv. 

K. P. Biswas. 
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Magnetic Anisotropy of Egg Shells. 

The author has determined the magnetic 
anisotropy of several specimens of egg shells 
by the methods described in his earlier 
papers on the magnetic anisotropy of natural 
substances. •'* Egg shell according to Stewart- 
essentially consists of : (1) a thin outer layer 
made of protein, (2) middle layer (comprising 
80% of the thickness of the shell) of calcite 
crystals with protein in the form of interlac- 
ing fibres and a small quantity of crystalline 
calcium phosphate and (3) small knob-like 
formations of calcite and calcium phosphate 
constituting the inner “ mamillary ” layer. 
Lang worthy^ gives the percentage composi- 
tion of the shells as follows : 



Organic 

matter 

Calcite 

Magnesium 

carbonate 

Calcium 

phosphate 

Hen’s egg . . 

4-2 

i 

93-7 1 

1*3 

0*8 

Duck’s egg . . 

4-3 

94 '4 1 

0*5 

0*8 


Only the middle layer consisting almost 
entirely of calcite. was taken up for examina- 
tion. The specimens were cleaned with very 
dilute HCl followed by distilled water and 
alcohol. The results representing the mean 
of several determinations carried out with 
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By T. S. MAiiABAtE . . . . . . 62 
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four specimens of hen’s ego- and two of 
duck’s are given in tlie table bidcw. The 
specific anisotropy refers to the difference in 
the susceptibilities parallel and perpendicular 
to the shell surface in the case of egg shells, 
and parallel and perpendicular to the optic 
axis in the case of calcite. The mean sus- 
ceptibilities were measured by means of the 
Curie torsion balance. 

It is seen that while the suscoptibilites of 
the shells are almost the same as that of 
calcite, the values of the magnetic aniso(;ropy 
are found to be much lower. These results 
are significant in the light of Ihc opilcal 
examination of egg shells under the polaris- 
ing microscope.^ It has been found tliat 
calcite is present in the form of columnar 
prisms in the middle layer, and examination 
under convergent polarised light of a tangen- 
tial section of the shell has revealed tliat the 
optic axes of the prisms are inclined to the 
shell surface. Further, with parallel polar- 
ised light it has been found tliat the extinc- 
tion directions for the different prisms are 
different, indicating a random orientation 
in azimuth of the optic axes of tlie prisms 
relative to the shell surface. The magnetic 
measurements fit in very well with these 
findings. Correlation of the magnetic aniso- 
tropy of the shells with that of calcite shows 
that the lower value of the anisotropy of the 
shells can he satisfactorily explained as being 
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Table. 

Units — p..«'.s. E.M. 


Specimen 

Specific Magnetic 

1 anisotropy 

X||/ -Xlr 

X los 

Mean 

siLsc(;ptii>iIity 
X - 10« 

Remarks 

TTprv’s: poro* * * 

L2 

0-35 

The ani.sotropy in the plarte of the 


(1.0-L4) 


shells was practically negligible. 

Buck’s egg 

L() 

(14 - 1.9) 

0*35 


Calcite 

3 45 

0-38 

A clear specimen of Iceland spar. 


due to tlie inclined orientntion oi* tlic optic 
axes of the calcite piisins and the random 
orientation of tli-ese axes in azimuth relative 
to tlie slioll surface. The latter also aec'ounts 
for the absence of anisotr<.a)y in the plane of 
the shells. An interivsting feature of the 
results is that the anisotropy of hen’s egg 
is definitely lower than tliat of duek s egg. 
This would indicate tliat the calcite crystals 
in. the latter have tlndv optic axes more 
nearly normal to the shell surface' than in 
the former. 

My thanks are due to Prof. Sir C. V. 
H’aman for suggesting this line of work. 

;P, INILAKANTAN. 

Department of Physics, 

Indian Institute of Sciemen*, 

Bangalore, 

Au^u^t S, 193S. 

1 P. Nilakantan, F*roc. hid. Ac'vL Sicl., 103/), 2, 021 ; 
1938, 6, 38. 

Stewart, Poultry Sci., 1935, 14, 21-. 

^ Langworthy, S. JOept. 1001, Farm. Bul.y 128. 

4 W. J. Schmidt, iJie BauMriiic. des Tiarkorpers iiti 
I^olarisiertem Llchte, 1924, Bonn. 


Dielectric Strength of Lacs of Known 
Origin. 

Shellac varnishes are extensively employed 
for the insulation of cdcHdrieal maeliiiUTy 
"but no systematic work • on the diidc'etric 
strengtli of such varnislu's prt'pared from 
different varieties of lac has so far been 
carried out. Yerman’- has drawn pointed 
attention to this in his paper on the di- 
electric properties of lac. PooUr measured 
the dielectric strength of films from alcoholic 
solution of shellac and solid castings, and 
obtained discordant results. Mackay^^ and 


Phunmingand Steel, ^also measured the break- 
down voltages of shellac castings and films 
but details are lacking regarding the per- 
exmtage of the lae samples and conditions 
uutler wliich the tests were carried out. 
Similarly, it is stated that hard lac resin 
possesses enhanced electrical properties^ hut 
no ('A’]>erimental data are available. 

We have carried out experiments with 
a view to ascertaining the electrical properties 
of lac from different liosts and those of the 
liard lac ]’(\sins prepared from them by hot 
extraction with dilute soda and fractional 
prc'cdpitation from soda solution.® The re- 
sults will be helpful in choosing tlie right 
type of la(‘- to be used in the manufacture of 
insulating varnishes and indicate the best 
imdhod of ])reparing hard lac resin possess- 
ing ini'.reased dielectric strengtli and moisture 
rc‘sistanc(.'. 

Tlu' ol)j('et of tlie electrical breakdown 
tc'sts was not so much to determine the ab- 
solute valium of the dielectric strength as to 
get (‘.omparative data on the different speci- 
mens of varnishes. From the data so oh- 
tidned, the best type of lac for further in- 
vestigation has been picked out. 

The dii'h'ctric strength tests were carried 
out undcT the following three different 
conditions. 

(1) On variiisli films dried at 27° C. for 
48 hours in an atmospliere of about 75 per 
cent, humidity. 

(2) On varnish films prepared as in (1) 
and suhseqiiently baked for half an hour in 
an oven at 90° C. 

(3) On varnish films prepared as in (1) 
but subsequently exposed for 72 hours to _an 
atmosphere of about 95 per cent, humidity 
at 27" 0, 
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The films were prepared by dipping sheets 
of tissue paper twice in the varnish in a 
manner similar to that described in Appendix 
I of E. S. S., No. 119-1930. The brass test 
electrodes were each IV in diameter with 
rounded edges. The weight of the top 
electrode was approximately 1 lb. The 
bottom electrode was maintained at earth 
potential and the voltage between them 
was increased at a uniform rate until tlie 
film punctured. The maximum reading of 
a voltmeter, connected to the tertiary wind- 
ing of the testing transformer, was noted at 
each breakdown. The primary of the trans- 
former was supplied from a 25 cycle source 
of nearly sinusoidal wave form. Each film 
was punctured at six different points and the 
average value noted. The thickness of the 
film was measured close to the points of 
puncture by a micrometer and the average 
taken in reckoning the voltage per mil. The 
average thickness of the films tested was 
about 3 mils. The results have been tabu- 
lated as shown below. 


Note , — All the lac samples were dissolved 
in 95 per cent, alcohol to give solutions of 
sp. gr. 0-884 at 27° C. 

All the tests were carried out with the 
electrodes at room temperature. 

The results indicate that Jalari lac has 
a higher dielectric strength than sagade lac. 
Another interesting point which emerges 
from this investigation is that seed lac on 
being dissolved in soda and precipitated 
acquires a higher value of breakdown 
voltage. It is surprising that tests after 
drying at 27° C. give a lower value for 
the hard lac resins than the. original lac 
but the values increase enormously on 
lieating the specimens at 90° C. for -J- hour. 
There are three possible reasons to explain 
such a behaviour. 

(1) The films may be freed from water 
and/or some other conducting liquid locked 
up therein. 

(2) Heating may induce an alteration in 
the physical state of the film. 


Table I. 




Solid content 
in 100 c.c. alco- 
holic solution 


Breakdown voltage in volts per mil. 

No. 

material 

Acid value 

i 

After drying 
at 27° C. for 
48 hours 

After baking 
at 90° C. for 

4 hour 

After exposure 
to 95% humi- 
dity for 72 hrs. 

1 

1 

Sagade seed lac {S'Meidiem 
Trijuga) 

24-30 

79-0 

1420 

j 

1200 

600 

2 

Whole lac dissolved in soda, fil- 
tered and precipitated 

27-26 

85-5 

1200 

1640 

570 

3 

Hard lac resin by fractional dis- 
solution in soda 

25-66 

83-9 

1000 

1450 

390 

4 

Hard lac resin by fractional 
precipitation 

23-44 

66-5 

1190 

1750 

455 

5 

Soft lac resin from (4) 

25-26 

84*2 

1100 

1850 

410 

1 

Jalari seed lac {Sliorea Talura ) — 

Sample (1) Old 

23-80 

87*2 

1320 

1320 

580 


,, (2) Fresh 

23-90 

81-5 

1410 

1840 

620 

*2 

Whole lac dissolved in soda, fil- 
tered and precipitated 

24-82 

88-8 

1450 

2000 

460 

*3 

Hard lac resin by fractional dis- 
solution in soda 

24-36 

68-6 

1160 

1940 J 

400 

*4 

Hard lac resin by fractional 
precipitation 

23-54 

58*6 

1120 

1910 

400 


Prepared from Sample 2 of Jalari lac, 
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(3) Intramolecular change through poly- 
merisation and condensation of the lac 
may take place. 

We wisli to thank Professors K. Aston 
and K. Sreenivasan for their keen interest 
and encouragement. 

A. Venkatasubban. 

M. V. Kesava Kao. 

M. Sreenivasaya. 

Dex^artTuents of Biochemistry and 
Electrical Technology, 

Indian Institute of Bcience, 

Bangalore, 

August 9, 1938. 


^ London Shollcic Researcli Bureau, Technical Paper 
103(3, No. 7, 1-L 

2 Phil. Mag., 1921, 42, 48S. 

3 Can. Cham. <0 Mat., 1931, 15, 2ir3. 

4 World Power, 1924, 1, 149 and 234. 

5 J.S.C.7., 1935, 54, 8()-SS T. 

Chem. ami but., 1938, 57, 37. 


Choline Esterase in Cobra Venom. 

The venom of the Indian Cobra (Naia 
Naia Yel tripudians) is a substance of very 
complicated comjiosition and possesses a 
remarkable pharmacological activity. A 
larg(^ amount of literature has collected 
on the subject and many investigators 
have attempted to exxilain the cause or 
the causes whicli are responsible for the 
peculiar toxic manih^statious produced by 
the venom. Most of the investigations 
reported in the literature arc centred 
around tlu^. (|uestion of the identification 
and separation of the various constituents, 
to eacli of which can be attributed a parti- 
cular toxic property. Earlier workers like 
(tilmitte^ believed that the protein fraction 
(toxalbuminoids) was the active constituent 
in the venom luit later experinumts tended 
to show that certain ])rinciples of a non- 
protMn nature might also be involved. 
Eaust^ r(‘])orted tlie isolation of a non- 
nitrogenous, non-glucosidal principle from 
the cobra vemom (ophiotoxin) which was 
very closely related in its physicpJ, chemical 
aiui pharmacological characters to tlio 
saponins. This principle produced all the 
effects of whole snake venom, except 
agglutination. That the enzymes present 
in the venom might liave some part to 
play in bringing about tlic toxic manifesta- 
tions of venom poisoning was first brought 


out by Mathews^ who showed that the 
destruction of fibrinogen by the protease 
X)resent in the crotalus {crotalus adamenteus) 
venom w^as the chief cause of the failure of 
the blood to clot in crotalus poisoning. 
This finding was later confirmed by Billing.^ 
These observations naturally drew the 
attention of a number of workers (Ganguly,^ 
Ghosh et al^) to the study of the nature and 
physical and bioclieinical characteristics of the 
various enzymes or enzyme complexes x^resent 
in the cobra venom. Kecently, Iyengar, 
Selira and Mukerji^ investigated in detail 
the nature of the protease in the cobra 
venom and attempted to explain the bio- 
chemical significance of the presence of 
this enzyme with special reference to the 
use of the venom in therapeutics. Koy 
and Chox3ra® studied the comparative bio- 
chemical characteristics of the cobra and 
KusselBs viper venom with a view to 
identify, if possible, the constituents of the 
venom primarily responsible for the poison- 
ing symptoms associated with snake bites. 

The action of the cobra venom in experi- 
mental animals was investigated by Chopra 
and Iswariali.^ It was sliown that the 
main action of this venom in lethal and sub- 
lethal doses is on the respiratory system, 
the effect being one of initial stimulation 
and final i)aralysis. The resx)iratory centre 
is probably primarily involved but the 
motor end-plates in tlie diapliragm and 
other resx^iratory muscles are also alTected 
almost simultaneously. There is consider- 
able divergence of opinion witli rc‘gard to 
the exact mcclianism involved in bringing 
about the resx)iratory paralysis. Ohoj)ra 
and Jsw'ariali {loo. oit.) produced evidence 
to indicate that the paralysis is cliiefly 
central in origin. Cusliny and Yagi,^^ 
Iloussay^’^ and Kellaway and I [olden, 
the other band, tlionght that the seat of 
motor was ])eripheral resembling 

vary closcdy ‘ curare ’ action. Of late, 
evidenee has been advanced that most, if 
not all, motor nerves on stimulation libera.te 
ajcetyh'hc'line at tlieir ends and tliat this 
substance (and not the nerve itself) (‘arries 
tlie imxjulse across tlie syna])se to the end- 
organs. It has also been shown that this 
liberated acetylcholine is quickly destroyed 
in the blood due to the presence of a specific 
choline esterase in the plasma. Therefore, 
if acetylcholine is prevented from reaching 
tlie receptor end-organs by its destruction 
through choline esterase, apparently no 
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contraction of the muscles can take place, or 
in other words, a paralysis of the respira-' 
tory and otlier musculature will result. 
The paralysis resulting from cobra venom 
is generally considered to be due to a 
neuro toxin with specihc action on the 
respiratory centre and nerve endings. In 
view of the recent ideas with regard to the 
chemical transmission of nerve impulses, 
it was considered of interest to study the 
effect of cobra venom on acetylcholine- 
choline esterase system of blood. It was 
expected that some light on the possible 
mechanism of action of the venom might 
be obtained from this angle. 

The blood serum of the cat was used 
as the source of choline esterase. The 
continuous titration method of Btedman, 
Stedman and Whitel^ was employed for tJie 
determination of enzyme activity using 
acetylcholine cliloride as the substrate. The 
original activity of the serum expres- 
sed as c.c. of 0*032 IST. ITaOPI has been 
compared with the activity of the serum 
under the iniluence of cobra venom in 
various concentrations. A very striking 
activating effect of the cobra venom, on 
the choline esterase content of the serum 
was noticed, the activation increasing with 
the concentration of the venom. The 
Eussell’s viper venom tested similarly failed 
to show any measurable elfect. This 
marked activation led us to suspect the 
possible existence of choline esterase itself 
in the cobra venom. The two venoms 
(Cobra and Kussell’s viper venom) were 
therefore tested for their choline esterase 
activity without the addition of the serum. 
Three different specimeus of the cobra 
venom which were stored in the laboratory 
for periods varying from six months to two 
years (Table ij were tested for their choline 
esterase content and in all three, a very 
“powerful choline esterase activity could be 
demonstrated, the most recent sample 
(six months’ old) showing the highest 
activity. 

The specific nature of the activity of 
choline esterase was studied by Stedman, 
Stedman and Eason’^;^ and by Stedman, 
Stedman and White (loc. (tit.). They have 
shown that liver esterase is without any 
appreciable action on esters of choline and 
that choline esterase exerts little, if any, action 
on simple esters such as methyl butyrate. 
Koyi5 studied the rate of hydrolysis of ethyl 


Table I. 


Substrate : acetylcholine, 0*25 gm., in 
100 c.c. ; Enzyme : dried venom 10 mg. 
Period of reaction 1 hour. 


Exx^eriment 

1 

2 

3 

Age of venom (in 




months) 

>24 

12 

6 

Activity (in c.c. 




of 0*0231 E. KaOH) 

1*70 

21*80 

41.10 


butyrate in the presence of cobra venom 
and showed that in liigh concentration (5 
per cent.) and under prolonged period of 
incubation, cobra venom had a fairly strong 
esterase activity while this activity was 
almost negligible in low concentrations 
(0*2 to 0*02 per cent.). In our experiment 
with 0*005 per cent, venom, no hydrolysis 
of ethyl butyrate occurred in 20 minutes 
incubation, while under identical conditions, 
a marked splitting up of acetylcholine chlo- 
ride could be demonstrated. This goes to 
show that the esterase present in the venom 
is predominantly of the type of choline 
esterase. The well-known inhibitory effect of 
eserine on choline-esterase was also tested. 
Cobra venom when mixed with eserin (physo- 
stigmine) in a concentration of 1/50,000, lost 
its cholin esterase activity considerably, 
indicating that probably the choline esterase 
in the venom is of an identical nature with 
the esterase in the blood serum. Eussell’s 
viper venom, on the other hand, did not show 
any measurable choline esterase activity. 

The biochemical and pharmacological signi- 
ficance of this finding is interesting. The 
presence of choline esterase in cobra venom 
offers a new and fairly satisfactory explana- 
tion of the peculiar toxic manifestations 
(paralysis) produced by cobra venom on bio- 
logical tissues. Cobra venom, as is well 
known, is characterised by an action on the 
nervous mechanism. The choline esterase in 
the venom will, when introduced into the 
system, naturally supplement the activity of 
the choline esterase already present in the 
blood serum, and will help in bringing about 
a complete destruction of acetylcholine. 
Without the mediation of acetylcholine, 
nervous impulses will not be transmitted to 
the respiratory muscles and a paralysis will 
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supervene. This view-point, however, does 
not satisfactorily explain the specific para- 
lytic effect of the cobra venom on the respira- 
tory centre. It has not jet been conclusively 
demonstrated that impulses in the central 
nervous system are carried through the 
mediation of acetylcholine, thougli Dikshit^^ 
(1934) has demonstrated the presence of 
acetylcholine in the ventricles of the brain 
and suggested that humoral transmission may 
also occur in the central nervous system. 
Further work on the different aspects of this 
interesting problem is in progress. 

FT. K. Iyengar. 

K. B. Sehra. 

B. Mukerji. 

E. IST. Chopra. 

Biochemical Standaradization 
Laboratory, 

All-India Institute of 

Hygiene and Public Health, 

Calcutta, 

August 6, 1938. 
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Composition o£ Fusel Oil, 
Mandya Distillery. 

Fusel oil is known to be of variable composi- 
tion, depending upon the nature of material 
fermented, the kind of yeast and method of 
distillation. The fusel oil obtained during 
fermentation of Mandya molasses and sub- 
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sequent distillation of spirits in the patent 
still, has liitherto had practically no demand 
in the market. It is of interest to know if 
any of its components can substitute 
imported i3roducts in varnishes and in other 
industries. 

The fusel oil, sp. gr. 0*85, n“‘ 
was distilled in a simple distillation flask 
when the propyl and isobutyl alcohols come 
over as binary aqueous mixtures (Table I).^ 


Table I. 

Distillation of Fusel Oil. 


B.P.° C. 

Per cent. 

78-86-5 .. 

11-8 

86-5-81 >5 

11*4 

87-5-SS .. 

9*2 

Water layer 

2-5 

88-89 

11-9 

89-96 

11-4 

96-115 . . 

7-0 

115-120 

■2.5' 

120-125 

4-6 

125-132 . . 

27-7- 


About 800 g. of the oil were then dried 
repeatedly over aiiliydrous potassium carbo- 
nate and tlie dry oil fractionally distilled 
4 to 6 times tlirough Young's 4-bulb still- 
head. Tlic specific gravities and refractive 
indices of the fractions were det(Tinin,cd. 
The comx)arativc optical rotation was 
observed with a sugar polar imeter in a 
200 mm. tube (Table II). By oxidation of 
the fractions with potassium dicliromatQ 
and sulidiuric acid, oxidation j)roducts of 
the various alcoliols were identified and 
isopropyl alcohol estimated (Messinger’s 
method).- Ethyl alcohol was estimated 
by the method of J. Holmes, extracting 
the oil with brine and subsequent removal 
of the higher alcohols by petrol.^ The 
presence of optically active amyl alcohol 
was denoted by the Icevo-xotdAion of the 
higher boiling fractions. 
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Table II. 


Fractional Distillation of 
Dry Fusel Oil. 



Per cent. 




B.P. 

Fractiozi 

Sample 

(a) 

Sample 

Opt. 

Rotn. 


Sp. 

gr.27 

C" 

75-7(5 

0*9 



1*362 

•7984 

70-77 

2*5 

0*3 


1*3625 

•7989 

77-78 

4*4 

4*5 


1*363 

•7995 

78-79 

5*3 

5 ‘4 


1*365 

•8019 

79-80 

1*5 

4*3 


1*3GG 

•8041 

80-82 

3*4 

7*4 


1*368 

*8076 

82-85 

1*5 

3*7 


1*371 

‘8097 

85-90 

1*2 

2*5 


1*375 

•8095 

90-95 

3*5 

0*6 


1*3755 

•797 

95-100 

3*8 

0*9 

-0*7 

1*382 

•796 

100-110 

4*0 

2*2 

- 1*2 

1*390 

•7998 

110-120 

9*6 

2*8 

-2.3 

1*397 

•7998 

120-125 

11.9 

1*8 

- 3*0 

1 *402 

*802 

125-128 

27.1 

40-6 

- 6'S 

1*4045 

*8045 

128-130 

3*4 

3*0 

6-5 

1 *405 

•805 


The earlier alcohol fractions were not 
entirely dry, but the use of barium oxide 
for drying resulted in losses, due to its 
combination with some of the alcohols and 
also mechanical losses. 

From comparative determinatiozi of the 
properties of alcohols (Merck's) with distil- 
late fractions from two samples of fusel 
oil taken {a and b) — ^III — it is found that the 
fusel oil has the approximate composition: — 
water — 18 % ; ethyl alcohol — 8 % ; isopropyl 
alcohol — 0 • 5 % ; n-propyl alcohol — 18 % ; 
i 9 obutyl alcohol — 5 • 5 % ; ti-butyl alcohol — 
6% iso and active amyl alcohol — 41% ; 71 - 
amyl alcohol — 3 % and traces of free 
acids — 0-01 %. 

It is seen that this fusel oil can serve as a 
source for the higher alcohols and for fairly 


Table III, 


Components of Fusel Oil. 



Per cent. 


Sample 

{«) 

Sample 

W 

Water 

16*0 

20-0 

Kthyl alcohol 

' 7-8 

8-0 

/o’opropyl alcohol 

10-4 

0*5 

Propyl alcohol 

IGO 

20*2 

/.iiobutyl alcohol 

7*8 

3-1 

n-Butyl alcohol 

9*6 

2*8 

Iso and active amyl 
alcohol 

39*0 

42*4 

/?-AmyJ alcohol 

3*4 

3*0 


large, supplies of amyl acetate for industrial 
uses. 

Y. N. Eaghunatha Eao. 
Distillery, 

Mysore vSugar Company, Ltd., 

Mandya, 

July 5, 1938. 

^ rHstillatioii Principles and Processes, by S. Youn^. 

^ Alcohol^ by C. Simmonds. 


Observations on the Liberation of Helium 
from Monazite by Heating. 

The preparation of helium from monazite 
is Avell known but as appreciable quantities 
of helium were required by os for our work 
on tlie adsorption of lieiium by cliare.oal 
(cooled in liquid air), several lots of mona- 
zite were heated under different conditions 
and the yield and rate of evolution of 
helium were studied. 

The monazite employed was from Travan- 
core, audit contained 7-2 per cent, of TIiO.,. 
The main bulk (98 per cent.) of the naturally 
occurring material passed 40-mesh sieve anil 
this was used for the heating experiments 
either in this condition or after crushino' to 
80 -mesh. 

The first set of experiments were carried 
out with a view to determine the temperature 
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and period for which the material available 
to us had to be heated in order to obtain a 
satisfactory yield of helium. The electric 
furnace used could be maintained approxi- 
mately steady ( ± 10° ) at temperatures up 
to l,i00-l,200° C. The purification of the 
gas obtained was effected as usual, the cocoa- 
nut-shell charcoal cooled in liquid air having 
been degassed i^reviously in a Topler vacuum 
by heating for over 24 hours in a bath of 
sulphur vapour. The measurement of the 
volume of helium was carried out in a con- 
stant volume burette^ having two fixed glass 
pointers which corresponded to 2-742 c.c. 
and 9-380 c.c. respectively. The error in 
the determination of volume was not more 
than 1-5 c. mm. in any experiment. 

As a result of several trials it was found 
that in order to liberate all the helium from 
the sample in a reasonably short period 
(4 hours), it was necessary to heat the 
material at a temperature of about 1,000- 
1,100° C. The quantities of helium obtained 
from the 40 and the 80-mesh samples were 
respectively 0-850 and 0-903 c.c. per gram 
of the material. The rate of evolution of 
helium when monazite is heated at 1,100° C. 
in a Topler vacuum was studied, and the 
results of one typical experiment showing 
the quantities evolved during the progress 
of heating are given below : 

Period of heating 

(in hours) . . 0 — ^ ^ — 1 1 — 2 2 — 4 4 — 5 

Helium obtained 
(percentage of 

total) .. ..90*7 5-8 1-5 2-0 0-0 

P. K. SUBBARAMAN, 

K. E. KlllSHNASWAMI. 

Department of General Chemistry, 

Indian Institute of Science, 

Bangalore, 

July 29, 1938. 


1 J. Ind. Inst. ScL, 1934, 17 A, Part III, 3G. 


Spilitic Rocks from Chitaldrug, 
Mysore State. 

In a short paper published a few years ago,^ 
the present writer gave a general petro- 
graphic account of the trap rocks of the 
Chitaldrug Schist Belt. The present note 
deals with the Jogimardi trap (the Chitaldrug 
grey trap of some writers), and the dark 
hornblendic trap of Chitaldrug. 


The Jogimardi traf) is a grey coloured, 
heavy basic rock. It exliibits a great variety 
of textures, varying from glassy and fine- 
grained types, to coarse rocks with ophitic 
or sub-ophitic textures. Sometimes, these 
rocks are also x)orphyritic. Augite, mostly 
altered to uralite and chlorite, and decompos- 
ed plagioclase, constitute the important 
minerals. The feldspars are invariably alter- 
ed, but in a few favourable cases it was 
possible to determine that tlie refractive 
index was distinctly lower than that of 
Canada balsam ; the species may therefore 
be referred to albite or acid oligoclase. 
Quartz occurs sporadically. Feebly pleo- 
cliroic pale yellow epidote, and calcite arc 
the common secondary minerals. Sphene 
and ilmenite arc always present. These 
traps do not contain olivine or rhombic 
pyroxene. 

The dark hornblendic trap is of a deeper 
colour than the Jogimardi trap, a character 
mainly due to the colour of the amphibole, 
which is deep-tinted with well-marked pleo- 
chroism from yellow to green to greenish 
blue. The feldspars are highly altered and 
so it is not possible to determine their exact 
nature. There is no augite in any of the 
sections examined by the writer. Magnetite, 
pyrites, and ilmenite occur as accessories. In 
a'few cases, an ophitic texture is just dis- 
cernible. 


An 



Molecular percentages of normative feldspars of 
spilites. British spilites are represented by triangles 
and the Chitaldrug rocks by circles. Spilites from 
other parts of the world are indicated by dots. 
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Tlie chemical composition of tliese traps 
may be seen from the analyses given in the 
accompanying table. Columns I and 11 
are analyses of Jogimardi traps, column 111 
gives an average of I and II, and column IV 
is the analysis of a specimen of the dark 
hornblendic trap. Alongside these are 
placed, for purposes of comparison, tlie 
analyses of a few spilitic rocks from other 
parts of the world, as well as the composition 
of average spilite according to Wells and 
Sundius. 


and a relatively high soda content, varying 
fr<mi per cent, to 3*70 per cent. These 
are characteristic features of spilitic rocks, 
and in this resi)ect, these rocks are compar- 
able to the spilites from other parts of the 
world, though the percentage of soda is not 
so high as in the average spilites of Wells 
or ^Sundius. 

The. composition of the normative feld- 
spars in these rocks is best seen by plotting 
the. calculated molecules in an orthoclase- 
albite-anortliite triangle. Tliis lias been done 



I 

A 

B 

C 

II 

III 

D 

E 

IV 


SiOo 

47 >44 

47-45 

48-58 

48 >55 

48-52 

47-98 

4G-01 

51 -22 

52 -GO 

SiO. 

Al.Os 

l(5-28 

17-54* 

14-58 

13-50 

13-80 

15-04 

15-21 

13 -GG 

10-12 

AL 03 

FejOa 

3*27 

2*04 

1-89 

3-5G 

3-65 

3-4G 

1-35 

2-84 

3-84 

F 0.03 

FeO 

9-76 

7.44 

7*65 

10-20 

9-83 

9-79 

8- 09 

9-20 

12-73 

FeO 

MgO 

5-20 

0*72 

G-36 

7-37 

5-88 

5-54 

4-18 

4-55 

G17 

MgO 

CaO 

1D22 

10 -00 

9-80 

8-58 

10-92 

11-07 

8 *04 

G-89 

9 '.30 

CaO 

Na.O 

2.91 

3-93 

4-02 

2-94 

3-70 

3-32 

4 97 

4-93 

2 -27 

NaJ) 

KoO 

0-34 

tr 

0-43 

0-32 

0-32 

0-.33 

0-34 

0-75 

tr 

K.O 

TiOo 

0-90 

*• 

1-77 

1*13 

1-04 ! 

0-97 

2*21 

3-32 

1 -12 

TiO, 


0>09 

n.d 

0-19 

0-09 

0-10 

0-10 

0-Gl 

0-20 

n.d 

1>,05 ') 

MnO 

0-18 

n.d 

0-4G 

0-27 1 

0-14 

0-lG 

0-33 

0-25 

0 -03 

1 MnO 

H.,0 


2-90 

3 .GI 

3-24 



2-48 

] -88 

1 -GO 

H.,0 

Loss on ignition 

2-19 




2-12 

2-15 




Loss on ignition 

Other constitu- 
ents 


0 *«55 

1-29 

0-Ui 



4-98 

0-94- 


Other constitu- 
ents 


09’81 j 

99-53 

100 -03 

99-91 

100-02 

90-91 

100-00 

100-72 

99-84 



B. - 

C. - 


* includes TiOo* 

I,— Jogimardi Trap, Cliitaldrug, Mysore State. Analyst : E. R. Tiriimalachar. 

A.— Gwiia Spilite, Bryn Llwd, Newborough Dunes, Anglesey. Analyst : J. 0. Hughes {Mum.. OeoL ‘ Geology 

of Anglesey,’ 1019, 1 , 74). 

-Spilite, Mullion Island, Cornwall. Analyst : W. Pollard {Mem. Oeol. Sitr 
-Greenstone, Valkeasiipivaara, Kiruna, Sweden. Analyst : A Bveden 
GeoZ. iJh/y., 1930,67, 9). ‘ ’ 

II.— Fine-grained Jogimardi Trap, Chitaldrug, My.sore Stale. Analyst : E. R. Tirlimalacliar. 

HI.— Average of Jogimardi trap analyses I and It. 

D. — Average Spilite, according to A. K. Wells (‘Nomenclature of the Spilitic Suited Geol. Mag., 1923, 60, f)9h 

E. — Average Spilite, according to N. Sundius (Geo/. Jlhi/y.,. 1930, 67, 9). 

IV.— Fine-grained dark hornblendic trap, Chitaldrug, 'Mysore State. Analyst: E. R. Tirumalacliar. 


‘ (Jeology of tlio Li/an 
(‘ On the spilitic rocks,’ 


],’ 1912, mf)). 
N, Sundius, 


It will be seen from, the table of analyses 
fcliat both these traps from Chitaldrug are 
characterised by a very low potash content 
(pom. just a trace in the dark hornblendic 
trap to 0-34 per cent, in the Jogimardi trap), 


in the aceomiiaiiying diagram, wlicrc the 
circles represent the composition of the nor- 
mative feldspars of the Cliitaldrug traps. It 
will be noticed that their iiositioiis corres- 
pond very well with the normative feldspars 
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Of other well-known spilites, and fall within 
a narrow zone along the plagioclasc line. 

It is well known that spilitic rocks often 
show the characteristic pillow structure in 
the field The recently reported occurrence 
of pillow’ structure^ in the Ohitaldrug traps is, 
therefore of special significance as indicating 
the spilitic character of these rocks which 
must have originated as submarine flows. 

Attention may also be drawn here to two 
rock types associated with the traps of this 
area, which have heen described by the late 
Professor P. Sampat Iyengar* under the 
names Talvati felsite, and Anabur (or Pitlali) 
granite. By the courtesy of the Director 
of Geology in Mysore, the present writer 
examined a few specimens and slides of 
these rocks, and it was found that the 
Talvati felsite is a dark compact rock with 
snh-eonchoidal fracture, containing abundant 
rounded or oval grains of quartz which 
apipear almost black in colour, with a few 
small phenocrysts of feldspar. The rock 
weathers grey or greyish white. Under the 
microscope, the feldspars arc seen to occur 
in individual crystals, glomeroporpliyritic 
aggregates, and as minute grains in the 
matrix. The index of refraction and angles 
of extinction indicate an albite of composition 
A^hsiAus. The quartz grains are invariably 
deeply corroded and embayed. Greenish 
biotite occurs in small shreds and flakes. 
Thin veins of epidote traverse the rock. 
This rock corresponds in most particulars to 
a quartz-keratophyre. 

The Anabur or Pitlali granite which 
borders the Ohitaldrug Schist Belt for 
more than fifty miles, is a gneissose rock 
containing albite of composition Aba^ Aiig. 

Keratophyres, quartz-keratophyres, and 
soda-granites are invariably associated else- 
where with spilitic rocks. Therefore, the 
presence in the Ohitaldrug area of theses 
sodaclase bearing rocks associated with the 
traps is yet another argument which supports 
the view that here wo have a suite of rocks 
belonging to the spilitic series. 

ChABLES S. PlCHAMUTHU. 
Department of Geology, 

University of Mysore, 

Bangalore. 

July 28, 1938. 


1 Pichamuthu, C. S., Rec. Mys. Geol. Dept., 1930, 27, 
20—32. 

3 Kaghunatha Rao, B. N., Curr. Sci., 1937, 6,279. 

® Sampat Iyengar, P. , Rec. Mys. Geol. Dept., 1905, 6, 
64, 86. 
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A Study of the Feldspars from the Mica 
Pegmatites of Nellore. 

These feldspars comprise ditferent types 
varying in composition and mineralogical 
properties. The most common of these is an 
albite witli a content of about 10 per 

cent, and an ortlioclase with a potash content 
of about 10 per cent. In addition to these 
two main types there are also found appreci- 
able quantities of pertliites and microper- 
thites, the most conspicuous of these being 
a beautiful green moonstone composed of 
a perthite-microperthite. A flesh-red micro- 
clinc with typical microcline structure is 
also present in large quantities. 

A quantitative study of almost all the 
main, types of these feldspars w’^as carried out 
both chemica-lly and microscopically. The 
potash meniher in the flesh-red specimens of 
pertliites and microperthites was found to 
be microcline, wliile in the other specimens, 
it was a moonstone of an orthoclase type. 
In the green feldspars the potash member is 
alw^ays green having very fine uiicrochne 
twinning. The presence of this microcline 
twinning led to the common and erroneous 
view tliat this feldspar w^as microcline. But 
it dillers from microcline in many of the 
essential optical proi^erties. Sections cut 
parallel to {001) sliow straight extinctior: 
Avith reference to the trace of (010) cleavage. 
In addition, sections cub parallel to (010) 
show almost symmetrical interference figures 
in convergent polarized light. These ob- 
servations show that it is not microcline hut 
a moonstone of the orflioclase type. It is 
not anorthoclase as its sodium content was 
found to be very low. The microcline struc- 
tur<^ is perhajis an anorthoclase effect 
prodiU‘.(Hl by that portion of albite which is 
in solid solution in the potash memher. 

Besidts obtain(‘d from chemical and micro- 
metric data show definitely that mutual 
solubility exists between the Or (potash 
memheu') and Ab members on the one hand 
and Ah and An members of these feldspais 
on the otlier, whereas the Or and An mem- 
bers are not miscible. It is also noticed 
that Ab is more soluble in Or than Or in 
AIk 

The j)Grthitic structure and the ndcrocline 
twinning of these moonstones arc not destroy- 
ed by heat, but continued heating at a 
tempearture of about 1000° gives rise to a 
change in the potash member at its contact 
with the albite member. The sharp contact 
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di.sappoars and one notices a somewhat 
coarse area whicli does not extinct siinid- 
taneously with either of the feldsapar mem- 
bers. 

Almost all the coloured feldspars, except- 
ing the hesh-red ones, lose their colour on 
heating them to 300°. The green moonstone 
perthite changes into a pearhwliite feldspar 
which retains all the original properties 
excepting the colour. 

Though almost all the perthites examined 
exhibit the schiller phenomenon, the colours 
shown b}" them are not real schiller colours, 
but are produced by a metallic impurity, 
probably iron, which occurs as a ferrous 
compound in the green feldspars, and as a 
ferric compound in the desh-red feldspars. In 
these feldspars no correlation could be found 
between the nature of tlie microperthitic 
structure and the colour, but the schiller 
behaviour which is always white in these 
feldspars is due to the microperthitic struc- 
ture. 

The tlesh-red feldspars which contain the 
maximum amount of iron owe their colour 
to the microcline portion which bolds numer- 
ous ferruginous vesicles distributed tlirough- 
out its mass. 

Tlie green feldspars owe their colour to 
a gTcen turbidity, probably due to a ferrous 
silicate which occurs as green cloudy 
patches within the body of the feldspars. 
Heated specimens do not show any speciai 
areas of turbidity. It appears therefore that 
the loss of colour is due to a change in the 
state of aggregation of the iron compound 
present in the felds])ar. 

In conclusion, I wish to express my 
h ear bfelt thanks to Dr. K. E. Krisimaswamy 
for suggesting the x^roblem and for tlie valu- 
able guidance given to me throiigliout the 
work. 

N, Jayauaman. 

Department of General Chemistry, 

Indian Institute of Science, 

Bang;a.Iore, 

July 7, 1938. 


An Important Genetic Constant. 

Workers on the inheritance of quantitative 
characters of the plants have all along been 
handicapped in obtaining rigidly true com- 
parisons between the characters of the first 
hybrid progeny with those of subsequent 


[ Current 
Science 

generations, mainly due to the difftculty 
of obtaining a fairly large population of 
Fi plants. In most cases workers had to 
depend on the insufficient data collected 
from a few plants of the and attempted 
to compare the same witli data obtained 
from large populations of subsequent 
generations. The difficulty and labour 
involved in raising progenies every time 
when comparisons had to be made, have 
again forced a few workers to attempt 
comparing the data obtained in any one 
season with the data of F^ collected' in a 
different season under quite different environ- 
mental conditions. This, no doubt, is an 
erroneous procedure, since environment 
has a great modifying effect on the expres- 
sion of any character, but it could not be 
helped. 

The autlior of this note has for some time 
been thinking to find a way out and to 
determine a constant wliereby it should be 
possible to predict the average value of any 
quantitative character in the F^ from the 
average values obtained for that character 
in any particular year for the parents and 
the total F.> population. For instance, if 
the average height or the tillering capacity 
in cereals of both the parents and the Fo 
population grown under the same set of 
conditions are known, it sliould be possible 
with the help of a constant to gauge the 
average value of that x^articular (*Iiaracter 
for the Fi without the necessity of growing 
the Fj at the same time. Taking th(‘ 
published data of several workers, and 
working out hundreds of them, it has be(‘u 
found possible to find that a deffnite relation 
exists not only between the parents, 
and F 2 , but it also exists between the 
parents and any two successive generations. 
In all the cases worked out, it was found 
out that the sum of the averages of any 
quantitative character of both the parents 
and the Fj was more or less three times the 
average for the Fg. It was also observed 
that the value of this constant holds good 
whether the average value of the F^ was 
intermediate, more or less than either of 
the parents. Data obtained by East,^ Hayes,- 
Shaw,^ Engledow and PaF are in entire 
agreement with the view expressed above. 
Data from other workers will be included 
in a subsequent paper. A few instances 
out of the data of the above-said workers 
are set forth in Table I. 
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Table I. 


Cross between 

1st Parents = A 

2ncl Parents = B 

1 

Character studied 

Parent A 

Average of 
Parent B 


th 

1. 

383 X 330 

Tobacco ' 

Corolla-Length in cm. 

93*20 

40- 56 

03*50 

07*1() 

2 

Cuban X Havana 
Tobacco 

Number of leaves per 
plant 

20*60 

20*30 

19*80 

20*90 

3, 

80 X 5 

Bahar 

1 

Height in cm. 

251*00 

320*62 

255*91 

27()*sr) 

4. 

Joss X Thule j 

Wheat 

No. of tillers per plant 

100*00 

62*00 

133*40 

96 *00 


Do. 

Grain-yield per unit 
area 

100*00 

j 74*20 

114*00 

04*70 









Do. 

No. of tillers per plant ' 

1 

100*00 

62*00 

90*00 

85*05 


Do. 

Grain-yield per unit 
area 

100*00 

86*36 

84*70 

89 -3 1 


( ‘oiisl ainl 

Iv 




:m)s 




:i.(E 

:m)() 


It may also be mentioned here that 
once the value of the constant is known, it 
is possible to predict the values of P 3 , F 4 , 
etc. From the data of tlie parents and the 
F 2 ? taking A and B as the average values 
of tlie parents and 3 as the constant, it is 
now possible to say that A + B -f F^ = 
SPo ; A + B + F 2 = 3 P 3 ; A + B + P 3 = 
3 F 4 and so on. 

The importance of this constant to j^lant- 
breeders is, therefore, self-evident and needs 
no further explanation. 

Ch. Nek Alau. 

Department of Agriculture, 

Gurdasxjur, 

May 25, 1938. 


^ East, Genetics, 1910, 1, 1C4-7G. 

“Hayes, Comm, Agr. Exp. Sta. Bull., 1912, 171, 1-45. 
^ Shaw, Ind. J. Agric. Sci., 1936, 6, 139-87. 

^ Engledow and Pal, J. Agric. Sci., 1934, 24,390. 


Nitrogen Fixation in Relation to 
Weve-length. 

In publications by Dhar and Collaborators, 
it has been shown that the addition of 
energy-rich substances to soil leads to 
fixation of nitrogen and that this type of 
nitrogen fixation is enhanced when the soil 
mixed with energy-rich materials is exposed 
to sunlight. These conclusions have been 


found to hold good in artilic'ial bulb light 
also which excludes most, of Mk^ ultra- 
violet rays. 

Having obtained tlu‘ <l(diuit.(^ (‘vid<‘n<M‘ 
for the fixation of uitrog(>n in the a.r<i- 
ficial bulb light, tlie aut hor ha.s in v(‘sl iga.t <m 1 
the region which is most. <dT(‘c.t.i v(‘ in 
bringing about the lixation and tins 
note deals with tli(‘. prelirnina.ry l•(‘snIts 
obtained in this direct. ion. Vn.rious light 
filters transmitting dilhuxuit. r(‘gions of tin* 
visible part of the s])<‘(‘.t rum w<‘n* uh(^<L 
50 g. of well j>ow(l(‘r(‘d gn.rihm soil was 
taken in a beaker, tlu". sid(\s jmd hot l orn of 
which were coated witli dnipjm hhick to 
exclude light and allow light, t.o pass only 
through the filters cov(U‘ing (.h(‘ l.oj) of I he 
beakers. 25 c.c. of sugar solution conin.ining 
0*5 g. sucrose was add(Ml t.o Mu^ soil u.nd 
mixed thorouglily and mixt.mi^ aiuilyscsl 
for original carbon and nitrogen." 'Th<‘ 
soil was then expos<‘d to light from a. 1,000 
watt bulb and the soil ana:lys<Ml a.gahi 
after an exposure of 300 and dOO hours. 
The following experinumt-a.J nssults w<u’e 
obtained (Table I). 

The results (Table I) ar{‘. very inl.(‘r<‘st.ing 
and important in that they sliow t.lu^ r(‘gi<n 
which is most effective in iiringing about. th<‘ 
fixation of nitrogen consequent. <m thi^ 
addition of sugars to soil an<l exposure^ to 
light. It can be clearly seen, from t.h<^ tables 
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Analysed after 

Dark 

1 

i 

Ko<l 

0-0-2 ••'5, a 

Yellow 

0 •527-0 *517 

Amber 

0-4 i)*75jL(, 

'Dark bliu* 

0 *05- *75/^ 
0*3 -0*5 pi 

FI Yc'llow 

0.55 ()-2() /I 

1 

Si,!' Yellow 

O-.S-O -7.5/1 

300 hrs. C : 

0*472 

0 *427 

j 0*353 

0-375 

0 *33‘) 

0 ‘330 

0.3M 

N: 

0 >045 

0 *045 

0 *05(1 

0 -050 

0 -051 

o>or>3 

0 *052 

400 hrs. C : 

0*441 

0 *425 

0 -353 

0*367 

0-33K 

0-329 

()*3;H 

N : j 

0 *045 

0*04(i 

0‘()t4 

0 *044 

0 •O il 

0 .049 

0-016 


that the maximum fixation was observed 
in the yellow region (0-55~2-0 /x). 

Father experiments are in progress to 
elucidate the real significance of dilTerc^nt 
wave-lengths of light on non- symbiotic 
fixation of nitrogen. 

The above experiments were undertak(‘n 
in the Chemical Laboratories^ Allaliabad 
University, and the author’s grateful 
thanks are due to Prof. FT. E. Dhar for his 
generous help. 

A. L. SuNUAiiA Rag. 

Department of Biochemistry, 

Indian Institute of Science, 

Bangalore, 

May 3, 1938. 


^ Dhar and Mukerji, J. Ind. Clieni. tSoc., 13, 155 ; 
Nature, 1936, 138, 30G0. 

“ Robinson, McLean and Williams, J. Agric. A’c/., 1029, 
19, 315. 


Transgressive Segregation in Structural 
Hybrids. 

Thr modes of chromosome conjugat/ions in 
structural hybrids lead to fonnation of n(*w 
types of chromosomes (Miintzing, 1934;^ 
Kostoff, 1935,2 1936,2 1937,^ Darlington, 1937,2 
etc.). Breeding further such hybrids, one 
can produce forms with new karyotypes in 
homozygous condition. When such forms 
are crossed with the parental forms (species 
or varieties) new types of structural liybrids 
can he produced (c/. Kostoff, 19375®), which 
might further give rise to new karyotypes. 

Propagating the hybrids Triticum vulgarc 
{2n = 42) X [Tr. turgidum {2n = 28) X Tr. 
dicocGum (2■>^ = 28) ] and [Tr. vulgare 
{2n =42) X Tr. monocoecum {2n = 14) ] x 
Tr. persicum {2n =28), I obtained in fourth, 


tiftli and sixth gc^iuTations several homo- 
zygous forms so far as the visibl(‘. morphological 
(diaracters and IIk* time of (lowering are 
cunccuTH^d. One .7.V. turgldu7n-like derivative 
(2//. : 28) from tlH‘ first (d*ipl(‘ hybrid and one 
Tr. •/>>m'?VwM-like deriva-tive {Lt -- 28) from 
tlu‘ si^t'ond t-riple hybrid were (Tossed. The 
plants obtaimul from (his (‘.ross wotc structu- 
ral liybrids, forming usually (1) one ([uadri- 
vahml., or (2) om^ l/rivahmf. and on(‘ uni- 
vahuit', or (3) t-wo nuivahmts’ (Pig. 1), while 



Via. 1 


l^'our mi'ioMc lUfSaphaHos witji l.ri val(‘nt.,s, ([uadri valcnls 
and univa!<‘i»I.H from ilio .slrncUiral hybrid bed, ween 
Tr. turgiilu ut.-likr and 7V. pcn'iir.u tii-Wkv d<‘ri valivea. 
It d(>(‘M rjof 1 bad in all inaUineea (lie same, four 

cdiromoMomt^.s arc involved, beeana(^ I bmnd ina, pollen- 
inoMn'r cell i-wo l-rivalcmlH a.nd two nni vakud.s. 

t.h(‘. hybrids Tr. turglduvi X Tr. prrsimm 
ol)t.ariiu‘d from tdii* normal sp(‘(d(‘s Tr. 
turgidum a.ud .7’/-. permeum, whidi have 
partiei])ait(‘(l in lb<‘ l.rijih^ (Tosses numtioned 
above, had normal nudosis. 

The lattdT hybrids Tr. turgiduni X Tr. 
perdmim s(‘gr(‘gat(dl in h\y g(‘n(‘rati()n like 
intTasp(TirKt hybrids, in studying 303 (+ 0) 
liybrids in Fo gcunu'ation, I found that in 
respcict Id) (die ediaraeters : tlu’^ length of the 
grains, the length of the awns, tlie breadth 
of the leaves, thii number of tlie spikelets 
in the sx)ike, and the jjuhescence on the 
nodes of the stem, no transgressive segrega- 
tion. takes place. Five F^ plants out of 
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309 began to flower several days before the 
earlier parent {persicum)^ twelve plants began 
to flower several days a,fter the late parent 
[turgidwni) and six plants began to dowser 
more tlian 10 days after tlie late parent. In 
other words, a noticeable transgressive 
segregation was only found in respect to tlie 
vegetation pcndod. 

The mode of segregation of the structural 
hybrids produced in crossing Tr, turgidmn- 
like derivative with Tr. persiemnAiko- deri- 
vative was quite different. I studied only 
84 plants of this cross in Fo generation. 
Three Fo plants had much l^roader leaves 
than either parent. One of these i)lants had 
18 mm. (16 to 20 mm.) broad leaves. Two 
plants had very narrow leaves' reminding of 
those in Lolvum perene and Foa pratensis. 
Three plants had mucli shorter awns than 
either parent. One plant had inuch longer 
grains than either parent. Two plants were 
dwarfs forming deformed spikes. One plant 
formed very narrow, but elongated spikes 
like those in Agropyrum. Three plants had 
less spikelets in the spikes and. one had many 
more than the parental forms. I had also 
the impression that the liairs on the nodes of 
two F 2 plants were much longer than in 
Tr. persicum-\\\Lf 2 . derivative. In respect to 
the flowering period five plants flowered 
earlier than the early parent and nine 
flowered later than the later parent. One 
plant did not form spikes at all, he., it was 
a winter type. These observations show 
(dearly that structural hybrids give a more 
striking transgressive segregation with 
broader amplitude than the normal (non- 
structural) hybrids. It is generally assumed, 
that transgressive segregation in normal 
hybrids is due to recombination of polymeric 
genes. When form aa ^^2 is crossed 

with form a^ a^^ A 2 A 2 , F^ hybrids A^ Uj A 2 Uo 
and transgressive homozygous forms 
A^A^AoAo and a^a^aoaoare obtained. The same 
recombinations can take place in structural 
hybrids too. But in addition to these, 
another kind of jDhenomenon, namely, the 
('xchange of segments between partially 
homologous chromosomes, makes the trans- 
gressive segregations more striking, involv- 
ing many more characters. The mode of 
chromosome conjugations in structural 
hybrids create conditions for exchange of 
chromosome segments which leads to forma- 
tion of gametes and further of zygotes and 
plants with gain (dui^lications) or loss 
(deficiencies, deletions or both) of chromo- 


some segments. Consequently, the trans- 
gressive segregation in structural liybrids is 
due to polymeric genes and to chromosome 
rearrangements. 

A very striking transgressive segregation 
was found in F 2 generation of a structural 
liybrid betw'cen Tr. vidgare (ISTovinka) and 
a Tr. vulgare tyx3e, derivative from wheat-rye 
hybrid. The transgression affected the 
breadth of the leaves, the number of the 
llowers x)er spikelet, the numbcu* of the spike- 
lets per spike, the vegetation period (cnmn 
winter types were segregated) and the 
length of the pubescent part below the sx^ike. 
The wheat-rye Tr. mdgare-\\\^Q. derivative had 
hairs below the spikes, like Semle eereale 
covering a x^o^hion of about 1 cm. In F 2 
generation I found plants, that had hairs 
immediately below the spike which spread 
down until 8-10 cm. 

Intrasx3ecific hybrids, between varieties 
originating from different geograpliical 
localities, might often be structural hybrid^s. 
They then segregate in the way described 
above, giving occasionally various kinds of 
abnormal plants. The mode of segregations 
of the varietal hybrids in barley described by 
Karpechenko (1934’) suggest strongly that 
he has obviously dealt with structural 
hybrids. Liepin (unpublished) observed 
recently a similar type of segregati(3n from 
a cross between two varieties of Tr. duruw, 
one (arraseita) originating from Abyssinia. 
Ilis hybrid has x)robably been also a structur- 
al hybrid. I studied cytologically two 
hybrids between Tr. var. stramd- 

nmm and Tr. durum. In one of them var. 
arraseita has participated while in the other 
one Mediterranian form of Tr. durum was 
the component. The hybrid with the 
Mediterranian variety had normal meiosis, 
while the liybrid with. Tr. d/urun arraseita 
was a structural hybrid forming jiolyvalents 
and univalents. 

Broad amplitudes of tramsgressive segrega- 
tions of struetural hybrids are of great praetieal 
value. Plant-breeders usually attempt to 
produce transgressive forms in respect to 
various quantitative characters, by varietal 
hybridisations. The offsprings of structural 
hybrids represent in this respect x)opnlations 
with more desirable forms. Progenies of 
struetural hybrids have also great evolutionary 
significance. (1) The pox3ulations derived- 
from structural hybrids have greater diversity 
of forms and ofler a more abundant material 
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for natural selection. (2) Structural hybrids 
have various degrees of reduced fertility. 
Plants with new homozygous karyotypes, 
that originate from structural hybrids, will 
be partly isolated and might get further 
differentiated into separate forms. 

Dojntcho Kostoff. 

Institute of Genetics, 

Academy of Svuences of U.S.S.E., 

Moscow, 

June 27, 1938. 


’ Muntzing, Hereditns, 1934, 19, 2S4-302. 

^ KostofT, Sbor7iik (Annals) Czechoslovak Acad. Agric.^ 
1935, 10, 389-402. 

^ Kostoff, Ball. Acad. Sci., USSB.^ Biol. Ser.^ 1936, 
1, 5-22. 

^ Kostoff, Cytologia Fujii, 1937 a, Jub. Vol., pp. 262-77, 
^ Darlington, Recent Advances in Cytology, London 
(1937). 

6 Kostoff, Curr. Sci., 1937, 5, 537. 

Karpechenko, Agric. Sci. in USSR.,-p^. 21-33. 


On a New Species of Isoetes in India. 

There is a wide-spread belief amongst the 
botanical circles in India, that Isoetes coro- 
mandelina L. is the only species of that 
genus occurring in this country.^ This is 
largely due to the fact that all the specimens 
collected at different places by various 
workers^ happened to belong to that species. 
In October 1935, however, I came across 
a small form of Isoetes at higher elevations 
in the Sahyadris, which on critical examina- 
tion turned out to be a new species. The 
object of the present note is to give a short 
account of this new Indian species of Isoetes. 
Type Characters. 

Corm 3-lobed, small, without sheaths ; 
leaves 7-15, 7-20 cm. long, slender, cylindri- 
cal and dark green ; stomata numerous on 
the upper part of the leaf ; air chambers 
4 ; peripheral strands none ; ligule cordate, 
slightly lobed on the flanks ; sporangium 
2 mm., more or less round, covered by a com- 
plete velum leaving only a slit'liJce apey'ture at 
the base ; megaspores 325-430 /x in diameter, 
cream coloured when dry, dark brown when 
wet, studded with large uneven tubercles 
particularly on the lower facet ; commissural 
ridges prominent ; microspores 30 /x in dia- 
meter, marked with small spines ; plants 
ambisporangiate. 

Occurrence — The mountain lake on the 
table-land at Panchgani (Bombay Presi- 
dency), 4,500 ft. above the sea-level.” 

• ‘‘'In pondson the grassy tops of the 
Kalahattigiri, Baba Budhangiri and other 
peaks of Sahyadris in the Mysore State.” 
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Habit — Occurring at the close of mon- 
soons on the margins of ponds in the 
midst of what may be called Ammania- 
Eriocanlon association. ’ ’ 



Fiu. 1. 

Systematic Position. 

The species belongs to the group 
‘‘ Subaquaticce ” of Baker^ and to the group 
'' Tuberculatcc ” of Pfeiffer^. It is closely 
allied to I. alpina Kirk^ from Now Zealand 
and I. Muclleri A. Br.® from Australia ; 
but it differs from them in size and mark- 
ings of the megaspores, number and the 
length of the leaves and the shape of the 
ligule. As it does not totally agree with 
both these species in such important 
diagnostic features, and again as it is 
separated from them by a wide geographical 
gulf from both of tliem, it is better to 
separate it from them. Accordingly it has 
been separated and provisionally called 
Isoetes Sahyadrii sp. nov.'’' 


* Isoetes Sahyadrii Mahabale, ap. nov. Cormus trilo- 
batus, parvulus, siae vaginis ; folia numcro 7-15, longi- 
tudine 7-20 cm., angusta, cylinclrata, hisco viride ; 
plumeris stomatibus instructa in supcriore facie folii 
et quatuor aeris cellis et fibrosis periphcricis nnllis. 
Ligulie cordat?e leviter Jobatae ad latei'a. Sporangium 
plus minusve rotundum, 2 mm. undiqiie velo coopertum 
praeter levissimam reticulam prope basim. Macrosporje 
diam. ,125-430pi, gil^^c qum sunt aridrn, fuscac fulyrac si 
madefactse sunt, luberculis crassis horridis ornatce 
praicipue in inferiore latere, costis commissuris promi- 
nentibus. Microsporce longitudine 30 p,, instructa spi- 
nulis : plant aj ambisporangiatae. 
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The type specimens’^ are deposited in 
the Department of Biology, Gujarat College, 
Ahmedabad (India). 

T. S. Mahabale. 

Dex:>artment of Biology, 

Gujarat College, 

Alimedabad, 

July 18, 1938. 


^ PfcilTcr, N. E., “ Monograph of the I«octacc?e,” 
1922, pp. 110. 

“ Griffith, Bot. Sur. Iniia, 3, 327 ; Ekairtbarain » 

T., and Venkatanathan, T. N., Ind. Bot. Soc., 1933, 12, 
194; Pfeiffer, N. E., loc. cit. ; McCann, J. Bom. Nat. 
Hist. Soc., 1934, 37, 501 ; Misra, R. B., Proc. Ind. Bci. 
Congress, 1935, 22, 254. 

^ Baker, Fern Allies, 1887, 123-34. 

Pfeiffer, N. E., loc. cit., 104. 

Pfeiffer, N. E., loc. cit., 122 ; Baker, loc. cit., 127. 

® Pfeiffer, N. E., loc. cit., 127 ; Baker, loc. cit., 127. 

^ The speciraens of this new species were first exhibited 
at Calcutta on 7-1-1938 at the Botanical Exhibition 
held on the occasion of the annual meeting of the 
Indian Botanical Society. 


Osteological Abnormalities in Rana 
tigrina Baud. 

Many cases of osteological abnormalities 
have already been described in frogs. Thus, 
for example, Bonlenger,^ amongst other indi- 
vidual variations, records an interesting, 
anomalous mode of articulation of the verte- 
brae in the Pelobatid frog Xenoplirys. 
AdolphP describes abnormalities in the ver- 
tebral column of Bufo variabilis. BatesoiP 
recapitulates and discusses vertebral varia- 
tions described by such previous authors as 
Goette,'^ Gamerano,''’ Bourne,® Howes, etc. 
Nicholis,^ while describing the normal struc- 
ture of tlie urostyle in Bana tigrina.^ gives an 
account of certain variations in it. Bao^ 
mentions the abnormalities in tlie gii'dles 
and femur of Ba7ia tigrina. JSToblel-O’^^ re- 
marks on the deviations found in the verte- 
bral column of certain Anura. Thirumala- 
char^^ comments upon a unique case of the 
segmentation of the urostyle in Micro- 
phyla rubra^ and also describes the fusion 
of certain vertebrae with each other and 
with the urostyle in Bana hexadaetyla.^^ 
Eaichoudhry and Das^'^ describe the mal- 
formations in the vertebral column of Bufo. 
Eiamaswami^^’"^® notes the vertebral variations 
found in Bana eurtipcs, Bana tennnilhigua, 
and Megalophrys 7najor. Zaharesco^'^ reports 
on the numerical variations in the vertebral 
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column of B/tna. cscnJcnla ; and 
sums up the individual vaii’iations in 
number of veii/(‘bra' of soirn^ Anuraius. 

In the pr(‘S(mt artich' ar(‘ <I(‘S(*.rih(‘d sonu^ 
interesting easels of ahnorma.liihss, found 
during the course of a ('.and'ul (‘xa.minahi<Hi of 
over a hundred skididiOns of th(' common 
bull-frog R.a.na tigrina. Sucdi a.bnorma.liffii's 
are obviously v(Ty ra.rc^, aiiid sonu^ of ih<‘ 
present ones, at any rat(‘, a.n^ hedng dc‘serih(*d 
for the first time. 

VERTEIiK AL A BN OIMM A Lri'I lOS. 

I have come across S(n'(m (aisiss of fusion of 
successive vertebric : thr<‘<^ Ixd waam lli<‘ fii'sl 
and the second vertedna., one ladwiam Ihv 
fifth and the sixth, and thiau' lud winm th(‘ 
eighth and the ninth. 

(a) Fusion bettvem the first and the second 
vertebra. — Of the three (‘as(‘S of fusion he- 
twTcn the iirst and the second v(n‘f(d>ra., om^ 
(Text-Fig. 1, A and B) ,res(‘inl)l(ss \ \w norma l 
condition very closidy, th(‘ only <liff(n-(‘ne(‘ 
being that instea:d of th(‘ intei’vin'telu'a.l 
articulation, there is an immobih^ jimelion 
between the two. The line of (hnmivcation 
between the fused vertebra^ is disihie.t a.ll 
round, and the int(‘rv(Tt4d)ra)l foramina. a.r(‘ 
present as usual. 

In the second cuise (Tex t-Kig. 1 , (■ a, ml />), 
the fusion is more comphdi^, a.nd Mi(‘ (hmuMea.- 
tion between the t wo viu’l.tdira^ Inis (ml. indy 



Tioxt-Fku 1. 

AbiiormalitieH of Ike lirsLiind tlie second v<‘r((d)ra. 
A, C, JE — dorsal vievsH ; B, !). F vcidral views. 
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disappeared except for a slight indicating 
depression on the dorsal side. The inter- 
vertebral foramen on the left side is absent, 
while on the right there is a narrow pit super- 
ficially just anterior to the transverse process, 
and a similar depression inside the neural 
space. Correlated with this absence of the 
intervertebral foramina, tliere must have 
been an abnormality in the first pair of spinal 
nerves : these might have been absent, or 
might have emerged between the second and 
the third vertebra instead of between the 
first and the second. 

In the third case (Text-Fig. 1, F and F), 
the fusion is the most complete, and the two 
vertebrae have become a single entity, with 
no separating lines visible on any side. The 
intervertebral foramina have disappeared, 
leaving not the slightest trace, and even the 
transverse process is totally absent on the 
right side. 

Arranged in a series, the three cases show 
a gradual process of compacting between the 
atlas and the axis, so that the proportionate 
antero-posterior length is the maximum in 
the first case, and the minimum in the third, 
the proportion being like the normal, un- 
fused ones in the former case. 

{h) Fusion hettveen the fifth and the sixth 
vertchra. — have discovered only one case of 
this type (Text-Fig. 2). The fusion is quite 
complete, although the joining surface is 


A. B. 

Text-Fig. 2. 

Abnormal fifth and sixth vertebne. 

A — dorsal view ; B — ventral view. 

distinct all round. The intervertebral fora- 
mina are present, but the neural spines have 
fused together so that a groove-like depres- 
sion alone distinguishes the place of fusion. 
The right transverse process of the fifth 
vertebra and the left one of the sixth are 
broken near their roots. 

(c) Fiision between the eighth and the ninth 
vertebra, — have found three cases of this 
kind of abnormality, and in all of them the 
fusion is complete. 

In the first case (Text-Fig. 3, A and F), 
the two component vertebrse, which have 


compactly come together, do not show any 
special abnormality. Tlie transverse process, 
the intervertebral foramina, the anterior 



Text-Fig. 3. 


Abnormal eightli and ninth vertebra}. 

-1, C', E — dorsal views ; B, D, F — ventral view's. 

facet of the eighth vertebra and the posterior 
one of the nintli are normal. The fusion, 
however, is so complete that it is difficult 
even to distinguish the joining zygapophyses 
of tlie two vertebrse from each other, there 
being only a small nodule-like projection in 
their place. 

The second case (Text-Fig. 3, C and D) is, 
to all intents and purposes, a replica of the 
first. Here, however, the right transverse 
process is directed not straight outwards as 
is the case in a normal skeleton, but obliquely 
backwards, nearly parallel to tlie transverse 
process of the ninth vertebra, an arrange- 
ment perhaps to give additional support to 
the ilium of this side. 

In the third case (Text-Fig. 3, E and F), 
there are several features of interest. The 
two vertebrae have very compactly grown 
together and the bilateral symmetry is 
apparently disturbed. Hot only is the 
hollow anterior surface of the centrum of 
the eighth vertebra placed obliquely, but 
the transverse processes also are irregularly 
developed. On the right side the normal 
arrangement is visible as the transverse 
process of the eighth vertebra (distally 
broken) is slender and the posteriorly-directed 
transverse process of the ninth vertebra 
is stout having evidently served for the 
attachment of the ilium. On the left, 
however, it is the transverse ijrocess of the 
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eiglith vertebra (and not tliat of tlio ninth) 
which is stoutly formed and is adapted for 
ilial articulation- The left transverse pro- 
cess of the ninth vertebra is slender in build 
and abnormal in direction, being pointed 
obliquely backwards and downwards. 

Tile causes of sucii abnormal fusion of 
successive vertel>xa3 are not quite clear. It 
appears, however, that these abnormalities 
are in some way related to the points of 
greater strain on the backbone in the move- 
ments of the animal. The fusion occurs 
more commonly either betwc^en the first two 
or the last two vertebrie and is extremly 
rare between tlie middle vertebrae. The 
leaping of the frog puts an exceptional 
stress on the ninth vertebra witli which the 
pelvic girdle is connected and thus this 
vertebra may be occasionally reinforced by 
fusion with the one preceding it. Similarly, 
the movements of the head put a stress on 
the first vertebra, with which the second is 
often fused. 

In this connection it might be mentioned 
that Koch^^ and Buckes-®* lay a great 
emphasis on the interpretation of the verte- 
brate skeleton oxi the basis of the laws of 
mechanics, more particularly on the determin- 
ation of the stresses present on certain bones. 

The phenomenon of vertebral fusion is 
a common featnxe in certain other Anura 
and it is believed that the limited number 
of the presacral vertebral in this group has 
arisen through tlris phenomenon. 3temane““ 
in this connection says that in the Agiossa, 
Atelpoiis and in other genera (Pelobates) 
vertebrae 1 -f 2 grow togetlier as an indi- 
vidual variation, in llymenocMrus also 
7 + 8 -f- 9, in D endrohaies typographus and 
D, tinctorins 2-4-3 and 8 + 9, in a few other 
species of this genus 1 -|- 2+3 and 8 + 9. 

Abnormalities of the Pelvic Girdle. 

Two cases of abnormal development of 
the pelvic girdle Iruve come to my notice and 
both refer to tlie form of the ilium. The 
first case (Text-Fig. 4, B) concerns the left 
ilium while the second concerns the right. 
In the former, tliis bone instead of ending 
anteriorly in a stoaight cylindrical extremity, 
possesses a large downwardly-directed pro- 
cess, the shape of which is clear from the 
figure. In the latter, the ilium is not straight 
but irregular in direction and shows a point 
midway at whiclr it is angularly bent out- 
wards. The ridge is uneven and ends anteri- 
orly in a rounded bony prominence. 


Both th(‘se cases might have been due to 
fracture and rc^growth of the ilia, although 
it is difficult to be certain about it. 
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Text-Fig. 4. 

.4 — Normal pelvic girdle from right side ; B — Abnormal 
pelvic girdle — riglit side'; C — Abnormal pelvic girdle — 
left side. 

ABNOllArALITIES OF THE TlBIO-FlBULA. 

Three cases uf abnormality of tibio-fihula 
have come under my observation ; two of the 
right, and one of the left. Of the former, 
one (Text-Fig. 5, B) showed a very large 


A. B. 

Text-Fig. 5. 

. Abnormal Tibio-filmla. 

*4 and 75 arc different specimens. 

irregular, granulated dilatation from its 
middle up to the distal epiphysis ; and the 
other showed a similar one, less marked, 
almost smooth, and reddish in appearance. 
The left (Text-Fig. 5, A) abnormal tibio-fibula 
has also a dilatation like the first right one 
although not so extensive. All three cases 
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may be due either to tine fracture of the bone 
during life, or to its necrosis. 

I sliould like to express my deep sense 
of gratitude to Mr. Beni Charan Mahendra, 
whose continuous guidance and lielp has 
made the present work possible. I am 
also indebted to Dr. Baini Prashad for 
the loan of two journals and to Dr. L. S. 
Eamaswami for a typed copy of Dr. 
Thirumalachar's paper. 

Maheswau Singh Sood. 

Department of Zoology, 

St. John’s College, 

Agra, 

May 20, 1938. 
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Coxal Interlocking in the Lepido- 
psocidae (Copeognatha) and its 
Probable Taxonomic Value. 

Morphological studies made on some. 
Indian Copeognatha enable me to record a 
curious coxal interlocking arrangement, wliicli 
I believe has not yet been observed among 
insects. This arrangement occurs in four 
new species of Lepidopsocida? belonging to 
four different genera. One is a species of 
Thylaeopsis ; another, of Lepidopsocus ; the 
third, an Udamolepis ; the fourth cannot be 
assigned to any of the existing genera and 
is therefore placed in a new genus, Mediosoa.'^ 
In the natural position, when observed from 
the ventral side, the ineso-coxse of these 
insects appear to be somewhat buttoned up 
together. On closer scrutiny it is found 
that a condylelike protuberance on the inner 
side of the left meso-coxa fits exactly in a 
corresponding cup-shaped cavity on tke 
right meso-coxa. 

It is surmised that by this ball and socket 
interlocking device the meso-coxje can be 
made to move together as if tliey form a 
single piece. This arrangement must obvi- 
ously be meant for jumping. It has been 
observed that these insects ordinarily move 
about by walking, but when disturbed tliey 
take recourse to hopping. Tliis behaviour 
is not surprising since their wings are degene- 
rate and useless for flight. 

There is not sufficient record yet available 
to show in which genera of the family 
Lepidopsocidse this coxal arrangement is 
present. Pearnian observed such an arrange- 
ment in a specimen of ISoa. It is not found 
in a species of Lepolepis which I possess 
and also in Lepidila kellogi Eih. which has 
been examined by Pearman. It is quite 
probable that this arrangement is absent 


* The detailed descriptions of these species will bo 
given in a subsequent contribution. 
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in other species of Zepolepis and Lepidilla 
as well. From a study of the various 
characters cf the family Lepidopsocida? and 



Meso-coxre of Gon. el- sp. n. 


the occurrence of this coxal arrangement in 
some species, I a.ni inclined to believe that 
this family consists of two natural groups 
w’hich may be assigned sub-family ranks and 
easily separated. 

Before concluding I wish to record my 
sincere thanks to Tlr. C. J. George for kindly 
going through the manuscript and offering 
his much valued suggestions and criticisms. 

M. G. Eamdas Men on. 

IDepartment of Biology, 

Wilson College, 

Bombay, 

June 29, 193S. 


Sulaiman’s Predictions. 

To my article published in Current 
Prof. Madhav Rao has added a reply. 

1. The first objection is as to the title of 
my article, and be has suggested that it 
savoured more of personal advertisement 
than of a genuine scientific controversy. 
I was replying jointly to two dilTerent criti- 
cisms, the second of which had not even 
initials appended to it ; and both of which 
were directed against my predictions. I 
chose a title whicb was applicable to both 
and, I maintain, was appropriate. Wlien I 
am challenging tbe theory of the greatest 
Mathematician of this century, I am not at 
all ashamed of adLvertising my predictions, 
one of which has already received a remark- 
able confirmation and the result of the second 
is still awaited. As to the third, the per- 
formance of an experiment is being looked 
for. 


2. ^ Replying on behalf of Sir 0. V. Raman, 
Prof. Madhav Rao has taken objection to 
my submission that according to mv theory 
the excess of the deflection of light over 
Einstein’s value sliould be at least 33 per 
cent. He has called it so indefinite as 
scarcely to be taken seriously. .Apparently 
Prof. Madhav Rao has forgotten the reply 
which I published to his criticisms of my 
theory in Current Sciences Perhaps the 
reason is tliat on that occasion he had not 
taken up my challenge to reply separately 
to the 60 points which I had numbered 
serially, but he contented himself with 
certain general remarks only. It was point- 
ed out by me tliere that the 'upper maximum 
value of the deflection of light is 3/2 times 
Einstein’s value. When the two limits have 
been fixed, there is no indefiniteness at all. 
He has also overlooked what I pointed out 
on p. 458 of my last reply that owing to 
certain deficiency in measurement and 
omission of a correction the value increases 
gradually as one proceeds from the limb 
farther away. 

3. Prof. Madhav Rao has quoted in 
italics Dr. Royds’ conclusion that the Relati- 
vity theory or any other theory requiring a 
general displacement of solar wave-lengths is 
not adequate to furnish a complete explana- 
tion of solar displacements. I am glad that 
Prof. Madhav Rao admits that the Relativity 
theory is not adequate to furnish such an 
explanation. As to my own theory it is not 
at all clear wh(‘ther Dr. Royds ever had it in 
his mind, as tln^re is certainly no reference 
to it in his paper, much less to my point that 
to test the value a curve should be drawn for 
the difference between the spectral shift at 
diilerent points and that at the centre for 
lines of equal intensity. 

4. Prof. Madhav Rao imagines that I 
had misunderstood Evershed’s reference to 
the hypothetical observer on the planet 
Pluto and explains that Everhsed had used 
the illustration to emphasize that Relativity 
gives a satisfactory explanation of the solar 
spectral shift “ in a general sort of way”. 
If all that Relativity can claim is an explana- 
tion in a general sort of loay^ it will have to 
admit defeat. As a matter of fact the critic 
has himself misunderstood my point al- 
together. In text-books on Relativity the 
value of the spectral shift of light from 
Sirius B has been claimed as a brilliant 
triumph of Relativity. That is what I was 
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refuting when I said that were we at Sirius 
wherefrom the solar shifts from the centre 
and the edge would be indistinguisliable,' we 
could persuade ourselves to be convinced of 
a brilliant triumph of Eelativity. I would 
certainly have suggested an observer in the 
Andromedia N'ebula wherefrom the solar 
system itself would not be seen if any cliam- 
pion of Eelativity could liave claimed any 
brilliant triumph on account of the spectral 
shift from such nebula, apart from the now 
exploded Expanding Universe^’. 

5. Prof. Madhav Eao thinks that I re- 
gard every failure of the Eelativity theory as a 
triumph for my own. I certainly regard every 
failure of the Eelativity theory as a triumph 
for me because it falsifies the postulates wdiich 
I have repudiated. I believe that when such 
failures are demonstrated, the new generation 
of Mathematicians and Scientists, no longer 
overawed by authority, would unhesitat- 
ingly reject such postulates as that the finite 
velocity of light relative to any moving body 
howsoever fast it may be moving and no 
matter whether light be overtaking it or 
receding from it, is always the same, or that 
the time taken by light to come from one 
nebula to another would be exactly equal 
to the time taken by light to come from 
the second to the first, even though both 
the nebulse be moving forward in the same 
direction with tremendous velocities. 

6. Prof. Madhav Eao still relies on the 
remark of Dyson and Wolley that Einstein’s 
prediction had been verified, and has ridi- 
culed my suggestion that their remark had 
been misunderstood. I had quoted word for 
word the remarks of Dyson and Wolley 
to show what they could have meant by the 
supposed confirmation. The quotations 
speak for themselves, and establish no more 
than that the value is nearer Einstein’s 
than IsTewton's, and also admit that it is 
certainly much more than Einstein’s theo- 
retical value. I also pointed cut that these 
learned astronomers published their book 
before Eoyds’ results were known, and there- 
fore made no reference at all to the failure 
of Eelativity as regards the spectral shift at 
the edge. So far, the misfortune has been 
that there have been only two theories in 
the field — the l^Tewtonian and the Einstenian, 
and therefore astronomers have been content 
to take the minimum possible value for the 
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deflection of light so as to establish that the 
Ncwionian value is wrong and have felt 
quite satisfied with such a result, l^ow tliat 
I have propounded a third theory, whicli 
makes the value larger than liad been ever 
before imagined, future astronomers, may, in 
making their calculpotions a.lso see wliat tlie 
maximum possible value of the deflection of 
light can be. I now hope tliat observations 
will no longer be brought down to the mini- 
mum possible value on account of existing 
prejudices in favour of Einstein s theory. 

7. Lastly, Prof. Madhav Eao lias remark- 
ed that my theory has not yet been develoj]- 
ed in a comprehensive manner and is a mere 
tinkering, and until it produces some strik- 
ing achievements compelling its aece])tanc(‘ 
it cannot throw overboard such an eminently 
successful and philosophically satisfactory 
theory as Eelativity. 

I claim that I have already covered tlie 
entire ground of the General Eelativity 
Theory so far as it can be tested by astrono- 
mical observations, and my next paper 
which is now ready will unify Gravitation 
and Electricity completely. As to Eelativ- 
ity being eminently successful and philo- 
sophically satisfactory ” I may better quote 
Prof. Madhav Eao’s later opinion iii his 
owm words The final conclusions (of 
Augstine Sesmat) are that for the present 
it would be as unwise to declare the relati- 
vity theory true and definitive as it is to 
declare it false and indefinite; and that from 
a philosophical point of view the doctrines 
must be taken with great care — coneVui^ion^ 
with which one co'uld certainly ... .agree L' It 
may surprise the learned critic wlien I say 
that I am not at all anxious that my theory 
should be accepted quickly. The delay 
gives me time to develop my theory in 
annual vacations, which a more compedent, 
and whole-time mathematician may be able 
to accomplish in a shorter time. 

S. M- t-illLAIMAN. 

Federal Court, 

Delhi, 

Aiigmt 1, 1938. 


1 Curr, ScL, 1938, 6,457. 

2 Cvrr, Sci., 4, 1937, 6, 397. 

3 Curr. ScL, 1938, 6, 516. 


No, 2 1 
Aug. 193Sj 


Reviews 


69 


REVIEWS. 


Grimsehrs Lehrbuch der Physik, neubear- 
beitet von Prof. Dr. R. Tomaschek. 
Zweiter Band/Zweiter Toil : Materio und 
Athcr. 8th Edition, revised and enlarged. 
(B. G. Toubner, Berlin and Leipzig), 
1938. Pp. viii + 456 with 339 Text- 
figures. Price 14 E. M. 

That a new and improved edition of this 
well-known text-book should appear after 
a lapse of less than two years is a very good 
indication of its popularity. A perusal of 
the book brings the conviction that this 
popularity is well-deserved. The structure 
of matter and the interaction between 
matter and light, or what is usually termed 
‘‘ Modern Physics ” is the subject of the 
volume. The treatment lays stress on the 
experimental facts and technique, every-day 
applications being described wherever poss- 
ible. The arrangement is such as to lead 
naturally and unambiguously to the theories 
that explain these facts. The presentation 
is lucid, and the whole outlook is modern 
and organically logical. The illustrations 
give unalloyed delight and add to the clarity 
oi‘ the text. Mathematical detail is only 
sparingly included so that even a Pass stu- 
dent can follow' the subject easily, biit .the 
extent of the information is vast enough to 
suffice even for M.Sc. students, at least on 
the descriptive side. Wave-mechanical 
explanations occur side by side with those 
based on the vector model and the treatment 
of atomic and molecular spectra is admirable. 
Besides a general revision in the light of 
recent knowledge, the new edition includes 
sections on atomic transmutations and on 
atmospheric electricity. Some features of 
the book, however, strike one as very un- 
usual. One of these is the extraordinary 
amount of space devoted to the exposition of 
the work and the views of Lenard. Another 
is the dismissal of the Theory of Relativ- 
ity with the remark that it is not necessary 
to go into details regarding this dogmatic 
didactic method General Relativity is 
not at all mentioned, while all the experi- 
ments which are usually supposed to support 
the Special Theory are here described in 
detail, but interpreted from the point of 
view of an LTrather ”. Even the mass 
equivalent of energy is deduced in a special 


way due to Hasenohrl and Lenard. Gravi- 
tational bending of liglit and the red-shift of 
spectral lines are also explained in accord- 
ance with Lenard’s views. An impartial 
consideration of the present situation shows 
that neither the Relativity Theory nor 
Quantum Mechanics have succeeded in 
removing the contradiction between the 
corpuscular and wave asjjects of light and 
matter, or in elucidating the relation between 
electromagnetism and gravitation. But the 
methods developed by the Relativity Theory 
and Quantum Mechanics have proved them- 
selves to be powerful tools, and although 
they lack ‘‘ anschaulichkeit ”, and although 
the philosophical speculations based on them 
may not stand the test of time, we feel that 
further advance will not be divorced from 
those methods. Accordingly a falling back 
on special arguments and conceptions to 
prove results recognized to be first obtained 
by those methods seems to us to be a back- 
ward step. Apart from this feeling, we 
have nothing but admiration for the book 
before us, and we heartily recommend it to 
all students of Physics. 

T. S. S. 


A Text-Book of Physics. By Spinney. 

(Macmillan & Co.), 1937. Fifth Edition. 

Pp. 721. Price 16/-. 

A text-book which has been current 
since 1911, and wliich has now reached 
its fifth edition, must clearly have established 
itself in popular favour, although it is not well 
known in India. The book is designed 
for use as a text in courses offered to uni- 
versity and college students, ” but only 
at an elementary level. No more demands 
are made on the mathematical prowess of 
the reader than a little algebra and trigono- 
metry, and even the latter is explained in 
an appendix. 

The main subjects occur in the order : 
Mechanics, Bleat, Magnetism and Electricity, 
Sound, Light. A very wide range of topics 
is covered, including many modern advances. 
Indeed in some places the topics change 
so rapidly that one feels a fuller treatment, 
even at the expense of the omission of some 
items, would be preferable. The diagrams 
are excellent, and many problems are 
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provided for the student in addition to those 
solved in the text. 

It is good to find proper emphasis laid 
on. vectors ; also that angular motion is 
discussed side by side with linear motion, 
with a comparison of the corresponding 
quantities. The gyroscope is introduced 
but is suffered to remain rather mysterious; 
one would wish to see a somewhat fuller 
explanation by the vector model. In optics, 
a convention of signs is used which makes 
real rays positive and virtual rays negative. 
This convention was recommended in the 
Physical Society’s report on the subject 
a few years ago. It leads to the same 
equation 1/p + !/{? =1//; for all spherical 
mirrors and lenses, and is by far the most 
convenient convention for teaching purposes. 
The sooner it comes into general use the 
better. The author adopts this convention, 
but for some reason on p. 614 he proves a 
different formula for negative lenses. ^ It 
would be better to start with the convention 
and then develop the formula, in all cases, 
in accordance wdth it. 

The author defines the specific gravity of 
a body as “ the ratio of its density to the 
density of water at the same temperature 
This is certainly not what we measure with 
a hydrometer, and if the foregoing definition 
were accepted the specific gravity of a body 
would change with temperature even when 
its density remains constant. Surely the 
accepted term for such a ratio (if ever we 
require it) is relative density”. The 
reviewer has urged before that the term 

specific gravity ” should be used (as it is 
used by eminent continental physicists) in 
its proper original sense of specific weight, 
or weight per unit volume ; just as density 
is specific mass, or mass per unit volume. 
Similarly specific heat (p. 221) should take 
its place as a respectable physical quantity, 
calories per gram per degree, and not as a 
ratio of two quantities both of which vary. 

In the Introduction to Heat, there is 
some lack of logical connection. The fact 
that mercury expands uniformly is not a 
reason for, but a consequence of, its choice 
as a thermometric substance. In the dis- 
cussion of radiation, and elsewhere, the 
ether receives more attention than an 
extinct concept really deserves. It should 
be made clearer that the ether is simply 
a temporary aid to the imagination, like 
the electric fluids. 


[ Current 
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It is, perhaps, time that some of the old 
phraseology should disappear. A case in 
point is the ‘‘ ice-pail ” experiment, it is 
after all immaterial what kind of bucket 
Faraday used. Students sometimes wonder 
why the ice-pail experiments can be done 
without ice, especially when there is an 
ice-calorimeter which requires it. With 
regard to general style, one’s only criticism 
would be that ' evidently ’ , ' it is evident 

that ’ , and similar phrases, occur so fre- 
quently as to be irritating. 

The book is clearly written and is very 
readable. The printing and production 
are all that could be desired. In the whole 
it forms an excellent introduction to the 
study of Physics, and may be recommended 
with confidence. 

II. J. T. 


The Fine Structure o£ Matter : Part 
II. — Molecular Polarisation. By C. IT. 
Douglas Clark (Chapman & Hall, Ltd., 
London), 1938. Pp. 217-457 + Ixxii. 
Price 15s. 

The Deb^^e theory of polarisation, Fajan's 
theory of deformation, and tlie derivation 
and meaning of dipole moments form the 
leading themes in this volume. The subject- 
matter is grouped under five cliaxjters, 
(i) Dielectric Constants, (ii) Tlie Debye 
theory of Polarisation, (iii) Molecular Ee- 
fraction, (iv) Polar Molecules and (v) Mole- 
cular fields. In the preface, it is said that 
the book is designed to cover the period 
up to that surveyed by Science AhstraetH 
(Physics) of January 1935 But the book 
bears the date 1938 on its title page, which 
is very misleading, particularly as no 
endeavour has been made to bring tiie volume 
up to date to the time of publication. 
Unfortunately for tlie author some very 
significant advances in the subject have been 
made just during this interval, and thus 
the delayed publication has detracted the 
book from its legitimate value. 

Even otherwise the book is ratlier dis- 
appointing. It purports to be a “ Compre- 
hensive treatise”. Such a treatise should 
be more than a mere classified catalouging 
of all the references say, that appear in 
the Science Abstracts. One expects a 
critical evaluation, the older works being 
given their proper place, and the more 
significant results emphasised. But in this 
volume under review all available references 
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are apparently tlirown in. The result is 
that one frequently meets with a series of 
disjointed statements, such as, to give just 
one example the last two paragraphs of 
Section 32 (p. 285, 286). Sometimes even 
references totally unconnected with the 
topic are included, such as that in p. 275 
to Meyer’s paper on the internal free rotation 
in a molecule in a paragraph dealing with 
the rotation of molecules as a whole, their 
relaxation time, and the anomalous dis- 
persion of dielectric constant. 

Mainly on account of the book being 
too late by four years, the treatment of a 
number of topics will be found to be very 
inadequate ; thus, e.g., compare the brief 
single paragraph on “ Solvent Influence ” 
on p. 340, with the whole section on the 
same subject covering 17 pages in the 
Chemical Society Annual Reports of 1937. 

It serves no useful purpose to point out 
various other minor errors in the book, 
but protest must be made against parti- 
cularly two features : (1) the extraordinary 
way of drawing the curves of Mol. Polarisa- 
tions against /g in pages 336-38, etc. 
with./o values along the ordinate, and (ii) the 
tantalising abbreviations adopted for the 
names of well-known scientific journals. 
While it is conceded that there is no uni- 
versal agreement on these abbreviations 
yet within a certain margin, the abbrevia- 
tions adopted are intelligible to the reader. 
But those used in these series of volumes 
constitute a challenge to the guessing 
powers of the reader : try for instance 
what the following items stand for ; 
3.P., P, Pa, V, R, G and B.B.S. It would 
have been far better to number the journals 
arranged in an alphabetical order, and to use 
tliese numbers. The reader will then 
immediately refer to the Index, without 
first trying and then fieeling disappointed 
that the letters give no clue to tlie identity 
of the journal. 

The subject-matter of the book covers 
only 240 pages, while no less than 72 pages 
are occupied by tables of contents and 
indexes for the previous and subsequent 
volumes in this series. Also needlessly 
thick paper is used for the book, but the 
printing and binding are up to the good 
standards of the publishers. 

On the whole, the volume under review 
judged with reference to the subject it 
deals with, cannot be said to be an useful 
addition to the list of books on the subject. 


It may serve liowever as a fruitful source of 
information on the varied literature up to 
1934. M. A. G. Bau. 


Food for Starving Millions of India. Pood 

Planning for Four Hundred Millions. By 

Prof. Eadhakamal Mukerjee. (Macmillan 

&Co., Ltd., London), 1938. Pp. xvi -f 267. 

Price 7s. 6(1. net. 

Prof. Mukerjee of the Lucknow University 
is well known for his many thoughtful works 
on Indian Economics and Sociology. In 
his latest work, just published, he has syste- 
matically surveyed the relations between 
agriculture, nutrition and population in 
India. The book merits the serious atten- 
tion of all interested in the welfare of the 
country. It will open everybody’s eyes to 
the rapid growth of population and the 
serious shortage of food supply, and offers 
a basis of economic planning suitable for 
adoption by our administrators under the 
new regime. 

The first two chapters deal with ‘ Pressure 
of Population ' and ' Populatio]i Capacity 
and Food Supply ’. From 1871 to 1931 the 
population of India increased from 206 
millions to 353 millions ; in 1935 it is esti- 
mated to have readied 377 millions and 
threatens to number 400 millions before long. 
The author has calculated the total food 
supply from all sources and even adopting 
a low standard of requirement, comes to the 
conclusion that India has now fallen short of 
food for 48 millions of her average men, 
provided that agricultural seasons are normal, 
and droughts and Moods do not occur. The 
agricultural d(‘pression has rendered cereal 
cultivation unremunerative in many areas in 
small holdings and the tendency of the 
exports of food crops to diminish does not 
meet the situation. On the whole, even 
taking into account the diminution of ex- 
ports of agricultural produce, the food 
available per liead for consumption has 
declined. While no less than 12 per cent 
of the population are completely unprovided 
for, a considerable proportion of the peasants 
and workers show inadequacy or unbalance 
in their food. The author rightly emphasises 
that a considerable proportion of disease and 
inefficiency in India has its primary cause in 
diet deficiency and poverty. The toll of 
epidemics and the working of other Malthu- 
sian checks is referred to in the third chapter. 
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Food standards and food values, and nutri- 
tion levels in different regions and classes 
are ably treated in the succeeding chapters. 
Most of the agricultural castes are vegetarian, 
and milk and milk products and dal are the 
chief sources of proteins. A considerably 
lower standard of protein requirement, as 
compared with Western standards, is con- 
sidered adequate for India, and the tradition- 
al vegetarianism of the people is traced to the 
pressure of poulation on land. The import- 
ance of legumes, like peas, beans and pulses 
is stressed and the introduction of soya-beans 
is strongly advocated. The lines of improve- 
ment of food crops and dietary, and the 
extension of industrial crops and rural 
industrialisation are dealt with in two 
chapters. India's pace of industrialisation 
is exceedingly tardy and the extension of 
industries, large, medium-sized or small, is 
considered the most important means of 
relieving the present heavy pressure of 
population on the soil. The author stresses 
the important role of those industries in 
particular which are distributed nearer the 
sources of raw materials and oher facilities 
to the peasants to obtain remunerative 
prices for the cultivation of raw materials 
and industrial crops, which may supplement 
their subsistence cropping. 

Prof. Mukerjee also advocates a diminu- 
tion of hordes of superflous cattle and the 
rearing of better breeds. Eemedies of popu- 
lation pressure are discussed in the thirteenth 
chapter, and the two final chapters deal with 
‘"'New Social Attitudes” and '‘Dysgenic 
Trends of Population Here the learned 
author dwells on the urgency of primary 
education and such measures of social reform 
as inter-caste marriage, widow remarriage 
and the abolition of dowry and bride-pur- 
chase. He strongly advocates limiting the 
family by using methods of birth control. 

The book is a mine of useful information 
on all the various topics included in the 
wide survey, and the ripe experience and 
critical faculty of the author contrive to 
bring out clearly the right and proper 
methods of food planning. It should fur- 
nish abundant food for reflection to the 
administrator, the economist, the agricultu- 
rist, the industrialist, and the social worker 
alike. The treatment of the subject is 
throughout scholarly without being pedantic. 

B. L. B. 
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Where Theosophy and Science Meet. 
A Stimulus to Modern Thought — 
A Collective Work. Edited by D. D, 
Kanga. (The Adyar Library Associa- 
tion, Adyar, Madras), 1938. Part I. 
Pp. 163. Price Es. 1-14-0 or 3s. 6d. 
or 0-85c. 

Dedicated to H. P. Blavatsky, the first 
volume or part of the series described to be 
the outcome of the combined and co-opera- 
tive effort of a number of members of the 
Theosophical Society anxious to share the 
truth or truths seen and realized by them, 
is devoted to a study of the advancement 
of life from ' Macrocosm to Microcosm ’ . 
The Publisher’s Note explains that the 
entire series made up of monographs 
written by specialists in science and theo- 
sophy will be published in four parts at 
intervals of two or three months. The work 
is edited by D. D. Kanga who has retired 
from the Indian Educational Service, and 
is intended to serve as a stimulus to modern 
thought. 

The first part now published is entitled 
“ From Macrocosm to Microcosm ” , the 
second, ‘‘ From Atom to Man ” , the third 
“From Humanity to Divinity” and the 
fourth Some Practical Applications 
The contributors, Indian, European and 
American, notwithstanding their obvious 
differences due to heredity, nationality, et 
hoc, find themselves in agreement regarding 
the central thesis that Theosophy as under- 
stood and interpreted by the monographists 
and those from whom they have derived 
their inspiration, is sufficient to solve many 
of the complicated problems with which 
modern mankind finds itself confrontcHl 
to-day. 

In the course, of the “ Introduction,” 
the Editor points out that the “ present 
world crisis is due to tlie State-chariot 
being driven by three uncontrolled horses 
proceeding with unequal speed- and 
that “ the key to the situation is the study 
and practice of Theosophy ” (p. II). In 

the next contribution, Dr. P. K. Eoest 
admits theosophical formulations are 
bound to be quite frequently different from 
those of science on the same subjects, ” 
and Fritz Kunz, in his contribution, defines 
“ our position ” as “ that of a thorough- 
going conceptual monism ” (p. 27). G. Polak 
emphasizing the basic unity of Life feels 
sure that man’s mission will be accomplished 
only when that state is reached in which 
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‘‘ My throbbing* sluill be tlie throbbing ol‘ 
the whole uiiiver.se ” (p, 52). A. V. Khudsen 
records tlieosopliical corroboration of geo- 
logical calculation of tlie age of the eartli, 
or geological corroboration of theosophical 
computation, if you phrase. G. Drink- 
water writes in a similar vein on “ Archieo- 
logy Marguerite writing on the Cleaning 
of Symbols ”, A Psychological and Philo- 
sophical Survey ” comdudes that the study 
of symbols " proves that at all times the 
same essential cosmic truths were taught 
which form the basis of Theosoi)hy • * • ” 
(p. 134). Then follows a list of “ Scientific 
Corroborations of Theosophy”. 

I have summed up at some length the 
contents of the volume under notice, lest 
I be accused of having done scant justice to 
a laudable theme and venture, but, I regret 
to have to observe that the volume reveals 
more of partisan enthusiasm, an inordinate 
desire somehow to lind scientific corrobora- 
tion of theoso])hical trutlis rather than any 
scientific spirit of disciplined investigation. 
Dr. G. S. Ariindale in Ins Foreword has 
delivered himself of sindi amusing delinitions 
of Th(‘Osophy as must render remarkably 
reinot(^ any \diance of a meeting between 
IScience anil Theosophy. Theosophy ”, he 
observes, '' is the experlenec of the greatly 
loise (italics mine) from time immemorial ”, 
and ill the next paragraph, he declares, 

Thus is Theosophy tlu^ (denial mountain of 
eai>(Tlerice(l truth ” (itali(%s mine) , ”a moun- 
tain of Universal Truth ”, and whatever 
monists, mystics, metaphysicians and otluus 
may say or claim to have realisiul, an (‘iitity 
can 7 icvcr he experience and. experienced 
Truth. Dr. Arundahfs ([(dinitioii, or descrip- 
tion or whatever it is, stands sentcuiced 
to logical demise by its own inlierent 
contradiction. Ehetoric is poor substitute of 
Eeason. Gift of metaphor in the place of 
metaphysics is gift of stom^ for bread. 

In a journal like Current Science , one or 
two (luestions should b(‘. straight for wiwlly 
asked and honestly faced. Modtnri ycitmee 
(I use the description coll(‘ct-iv(dy) is grounded 
on quantitative and qualitative methods of 
exact, precise measurc^ment, experimental 
control of the phenomena investigated under 
laboratory discipline, and the explanatory 
linking of the data collected into laws of 
universal validity and applicability. Yeri- 
fication under the conditions and discipline 
of laboratory investigation is the life-breath 
of modern science. So far as I am aware and 


so far as the evid(‘nc(‘ furnisluMl hy the book 
under notice indicatc^s, Theosophy has iie\n‘r 
attempted a like veriheation of its data. 

Should at all Science and Tiieosophy 
meet 1 would immediately i‘emov(‘ tlie 
term Tlumsophy ” ajid substitute* 

Vedanta ” or any other similar syst(*m of 
Thought the subject-matter and data of 
which ex liypotheHi lie b(*yond the pale and 
jurisdiction of exp(‘rimental v(‘rilication. The 
matter may not be allowed to rest, lu‘re. 
Who wants the nnnding ! Is it tlie sei(*ntist 
or the theosophist f What is th<^ harm 
cosmic or individual, microcosmic or macro- 
cosmic in Th(*osophy and Science keeping 
strictly to their different ])aths of investiga- 
tion Unless indeed these and allied prob- 
lems are boldly faced and courageously 
answer(‘d there would be little advantage in 
any artificial unity or rapprocJicmeni be- 
twe(*n vSeienee and Theosophy. That is why 
traditional Eastern wisdom classili(*d tin*. 
dilTerent branch(‘S of knowlt*dge ac*, cording to 
the nature* and characteristics of subject- 
matter inv(‘stigated. Adhyaima Vldya or 
philosojdiy or nu‘taphysi('s proper, or 
Brahma- Vldya was believed to be* a systematic 
study of certain entities not accessible to 
the se.ns(*s Atl-Indxiya. 

Let me lay bare*, the nu*ntal m(‘chanism of 
those who desire to bring about and arrange*, 
for a me(‘ting betwe‘e*n Theosophy and 
Science, and turn on it tin* search-light of 
critical attention or e*xamination. vSome*- 
time‘S, even the*, contirmed athe*ist, mate‘rial- 
ist, or the labora.tory scie‘ntist, d(*v(‘Jo])S a 
faint heart, a lily-livered me*ntality and 
feels ])eradve*nture* vugiie*. f(*ars of h(*ll- 
tortiires, or se‘e*s visions of rosy romaiua*. with 
heave*nly houries. Such a sci(*ntist imiy 
require*, c.orroborallons from Th(‘osophy or 
Philosophy. 

On the other hand, even a ('on(irme*d 
The()se>phist or a philosophe*!* is bound to 
feed som(hime‘S that lie* is not stiuiding on 
the terra, flrma of vcrili(‘d a,nd v(‘ritiably or 
de*nionstrably eantain fads, and that lie has 
bee*u too much aliove*. the* edouds. 8uch a 
theosophist or a philoseqiher may require 
corred orations from S(‘.ienc.e. 

I for one am able to see or feel absolute*.ly 
no need for any meeting between Science 
and Theosophy. No doubt succ(‘ssful dis- 
coveries in the re'alm of the sciences and their 
application to the i')ractical con(*m-ns of life 
like industry, means of communication, war- 
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fare, etc,, make it appear as if Science rales. 
That cannot be helped. 

The great religions of the world have all 
emphasised tliat the present exist(mce on 
earth is to be viewed and lived as a prepara- 
tion for the next, Avith faith in th(‘ grace of 
God and with realisation of the truth that 
one’s fellowmen are likewise pilgrims pro- 
ceeding along the Pathway to Reality. 


Current 
LScience 

3Tind-Cf»itrol is the sovereign remedy for 
]u*acticaliy all the ills that assail civilised 
nations and communities to-day. If Theo- 
sophy grew scientific^ and if i^cience grew 
theosophical, neither ivould do any good 
to wanld-nd. Each should pursue its own 
way and enrich the resources, material and 
spiritual, of mankind. 

E. Nagaraja Barma. 


British Chemical Industry.*^' 


S IR Gilbert Morgan and Dr. D. D. 

Pratt have written a most remarkable 
book. On a screen astonishingly small in 
relation to the vastness of the subject, they 
have tliroAvn a moAung picture of British che- 
mical industry that rivets attention from coA^er 
to cover (dyed with Monastral fast green 
GS), being historical, modern and vivid. 
Especially in this country, Avhere an aptitude 
for chemical industry has been slow to 
reveal itself, the iicav treatise Avill be valued 
as a foundation for practice and a stimulus 
to development. In a most attractive 
literary form, it provides the advanced 
student Avith concise but ample information ; 
and should be consulted also by those 
members of the cultivated public who 
desire to be cognisant of industrial progress. 

The authors have adopted an agreeable 
arrangement of the chemical arts by group- 
ing them under the naturally occurring 
raw materials on AAhich they depend. 
Thus the opening chapter, ‘SBalt ”, de- 
scribes alkali manufacture and industrially 
important chlorine compounds such as 
bleaching poAvder and aluminium chloride, 
Avhile Bulphur ” covers the various forms 
of sulphuric acid and the related salts of the 
oxy acids. Band, Clay and Limestone ” 

is the chapter-head introducing glass, lime, 
cement and cerainics, folloAved by Indus- 
trial Gases ’’ embracing air-liquefaction, the 
rare gases, synthetic ammonia, nitric acid, 
carbon dioxide and acetylene. Then follow 
Selected Metallurgical Processes ” to 
include nickel, precious metals, sodium, 
aluminium and magnesium ; '' Borax and 
Phosphate ” dealing with the manufacture 
of some neAv abrasives, phosphorus and 

* British Chemical Industry ; Its Rise and Development. 
By Sir Gilbert Thomas Morgan and Pr. Pavid Poig 
Pratt. (Edward Arnold & Co., London), 1938. Pp. xii 
-f 387 ; plates 32 ; figures 79 ; tables 34. Price 21^. 


superphosphate ; Paints and Pigments ” 
describing the whole range of industrial 
whites, metal-colours, lakes and monastrals, 
concluding with sections on the ingredients 
and manufacture of paints. “ Oils, Eats 
and Waxes ” is tlie caption for vegetable, 
animal and marine esters, their extraction, 
refining and hydrogenation, with attention 
to margarine, soap and glycerine ; while 

Cellulose ” deals with paper and rayon. 

Coal ” presents the gas, coke and tar 
industries, low temperature carbonisation 
and coal-hydrogenation ; the remaining 
chapters comprising petroleum, explosives, 
dyestuffs witli intermediates, plastics with 
rubber, industrial solvents and fine chemi- 
cals, tlie last-named including anaesthetics, 
hormones and vitamins. 

Along with clarity of exposition, a Avel- 
come feature is the skill with which modern 
practice has been shown to proceed from 
the more venerable methods. TJius an 
outstanding impression in tlie mind of a 
reader will be the revival, almost a rena- 
scence, noticeable in this industry since the 
War. On an early page the autliors replace 
the old saying that tliere was no better 
barometer to show the state of an industrial 
nation tlian the figure r('pr(\senting the 
consumption of sulpluiric acid per head 
of population, ” by the more pertinent 
dictum there is no finality in chemical 
industry Abundant illustrations of this 
principle arc given, among which the follow- 
ing may be mentioned. Until the beginning 
of the century industrial oxygen was made 
by Erin’s process, now entirely superseded 
by air-liquefaction and fractionation, leading 
to scores of millions of cubic feet being used 
annually for metal- cutting and acetylene- 
Avelding, while commercial uses have been 
found for the by-products, argon, neon, 
helium, krypton and xenon. The refining 
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of nickel by the Mond (carbonyl) proc(‘ss, 
one of the outstanding chemical engineering 
acliieveinents of recent years, now deals 
with huge (lei)osits of ore derived from 
Ontario, yielding concentrate's rich in 
platinum and palladium, with minor quanti- 
ties of rhodium, riitheniuni, iridium and 
gold. Particularly engaging to Indian 
readers will be the section on aluminium, 
not only because', arising from the enter- 
prise of Sir Alfreel Ohatte^rton, use of alu- 
minium liouseholel vessels is wielespread, 
but also for the much canvassed possibility 
of manufacturing the metal in this country, 
which possesses the necessary bauxite. 
Its high electrical eonductivity has lately 
brought aluminium into rivalry with copper 
as a current- carrier on a very hu\ge scale 
indeed, and its property of yielding an 
extensive rilnge of alloys witli copper, 
chromium, manganese, nickel, silicon and 
zinc has greatly augmented the demand 
in recent years. Even more dramatic has 
been the commercial emergence of mag- 
nesium, now used increasingly in making 
light alloys required for aircraft, of which 
magnalium (Mg : A1 == 1 : 9) is an example ; 
within twenty yeans the price per pound 
has fallen from 255. to 15. 3d. 

The history of rayon is a wonderful 
record of j)erseverancc and ingenuity 
resulting in a new and beautiful fibre being 
added to the resources of textile manufac- 
turers. In 1891 the Chardonnet process 
yielded 30,000 pounds of artidcial silk 
through nitrocellulose, and in the following 
year Cross and Bevan discovered the cellu- 
iose xanthato reaction ; although applica- 
tion was greatly delayed by technical 
difficulties, these were linally overcome by 
Courtaulds, Ltd., on whose patience and 
skill the vast rayon industry of the world 
is founded. The 1,000,000,000 pounds 
manufactured in 1935 comprised viscose 
yarn (76%), viscose staph' iibre (10%) and 
cellulose acetate yarn (12%), with minor 
quantiti(‘S of cuinammonium and nitro- 
yarns. This imposing production equalled 
one-third of the total wool-consumption 
and ten times that of natural silk ; tlie price 
per pound had fallen to 2s. 6(1. from 
125. 6 ( 1 . in 1925. Incidentally, rayon has 
presented the dye-chemist with new prob- 
lems, and has had a share in the recent 
rapid growth of the lacquer-industry while 
creating a fresh demand for caustic soda, 
carbon disulphide and acetic acid. 


Among so mucdi Miat(*rial of absoibing 
inteix'st many readers will turn eagcnly 
to tlie chapter on clyc'stiiris and inter- 
mediates, and will tlun'e find a 30-page 
review of thc' old, old story which nobody 
is better qualified to t(‘ll than Sir Gilbert 
Morgan. Some will remember ])Ieasurefully 
liis Hofmann M('morial Lc'diirc* (1936) 
but the prc'sent survey is even more vivid, 
and has tiie advantage of crowning tlu‘ 
early history with a lucid account of 
quite recent discoveries. No bra.neh of 
scientific endeavour stage's a richer ])ageant, 
or one more' dramatic in its interplay of 
success and failure. Tlu're pass before ns 
ill rapiel sucee'ssion the iiioneers, Mansfield, 
Pc'rkiii, Niehe>hson, Bead Holliday, Dan 
Dawson, Greville Williams and Ivan Levin- 
stein. Then eoine'S the deedine of 1865-70 
when the Anglo-German s, Hofmann, Caro, 
Martius and O. N. Witt returned to the 
fatherland, recalling the departure of thc 
Eoman legions ; while Nicholson, Perkin 
and Greville Williams retiiH'd from the 
struggle. There follows the fall, witli 
increasing predominance of the II him', 
lasting until tlie War of .1911-18. There- 
after tlie ri'iiascenee, elTected by the British 
DyestufTs Corporation and Hir Janu'S 
Morton, later fortified by tiie Dyestuffs 
Group of Imperial Chemical Industries. 
Table XXX (p. 293) shows 4,000 tons of 
British dyestulTs to have b('en manufaetnred 
in 1913 (with no vat-colonrs), and a 1935 
output of 26,000 tons incliuling over 4,000 
tons of indigo ami otlu'r vat-colours. Cons])i- 
cuous among tlu' latt('r is C'aledon jade 
green, whose romantic history is here 
narrated as a preface to tlu' Soledons and 
Ionamin.es, to b(' folio wml by tin' Duraiiols 
and Carbolans, disiiersed dyes for acc'tate 
rayon. 

It might have been t'xpeeti'd that the 
three succeeding chajiters would seem an 
anticlimax, but this is not so, for they deal 
respectiv(‘ly with plasties iuid rubber, 
industrial solvents, and line clu'mieals, all 
of which branch ('S offer surprising novi'lties 
of industrial practice. The first di'scahhes 
resins of the bakelite group, then plasties 
made by combining formaldeliyde with 
casein and with uri'a (for non-eri'ase Tootal 
fabrics), thc glyptal resins (paralaes) arising 
from polybasic acids and polyhydrie alcohols, 
and finally the ])olymerisation resins, 
exemplified by pers 2 )ex, tlie organic glass 
obtained from methyl methylacrylate. In 
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1923 tlie Britisli output of phenol rorinul- 
clehvcle resin approached 900 tons, risin.u* 
to ir>,000 tons in 1930. Tiiis r(Miiarka])le 
growth has greatly stiinulatcHi tlie luanii- 
factiire of organic solvents, tliese Ixdiig 
required for applying the r(‘sins in th(‘ lorin 
of lacquer. ISTot only has tht‘. range of 
solvents been vastly wideiuMl, but ih(‘ 
quantity in whieli some ar(‘ p]*odnc(‘(l lias 
been greatly increased, tlu^ most. sp(v.t.a('ular 
advance being the synthetk*. mainira-etiin* 
of methanol. Forinculy a by-i)rodn(d. of 
wood distillation, inetliyl akadiol is now 
made by catalysis of inix(‘d hydrog(n and 
carbon monoxide, tlui world-production 
exceeding 200,000 tons annually. 

The very high standard of this work is 
fully maintained in the final ehapicu* 
dealing with line chemicals, among whidi 
arc mentioned the inany n(‘W organic, 
reagents for metals depending oji the forma' 
tion of co-ordination e.oin])oun(ls ; and the 
spot-tests for phosphorus, tryptoplian and 
the ergot alkaloids. l)isinf(‘(d.ain.ts (ineliidin.g 
the lime-lit prontosil), antiseptics (witl) 
dettol), fungicides and iiisectieid(*s r(‘(‘(dv(‘ 
due notice, while tlie pliarmaianitical pro- 
ducts include ana^stlieties, so])ori(ie.s, anti- 
l^yretics, arsenicals, sucramiiu^ (the a-rnmo- 
nium derivative of sacelmrin, wlnhdi it 
excels in sweetness), hormoiu's a.i\(l vitamins. 
The section on insulin outlines th(‘. manu- 
facture, and relates tliat. the price of this 
liornioiie has fallen from 25^*. to Is. jxu* 
100 units of a x)urity-d(‘gree so liigh t.had one 
part will remove 40,000 parts of gliK'osi' 
from the blood stiu^am. LTmUn* vit-ajuins 
will be foiiiul a des('ription. of tli(‘ four whose 
chemical constitution has been (duei(Ia.t(‘d, 
three of which are now manufacd.ured and 
sold as adjuvants ; her(‘ is a iiotc^worthy e.a.se 
of highly relined investigations, c()iidu(‘t(‘d 
ill more than one branch of st*.i(Mie.(^, Ixung 
rapidly brought to the scrviei*. of nia.nkiii.(l 
by eiiteiqnising industrialisl.s. 

It will now have become evident that j-liis 
latest work of Sir Gilbert Murgan with 
Dr. Pratt has quite exe.(q)tjona4 iut.(uest< 
and value. Table XXXIII (p. 307) shows 
that the Britisli clieinieal industry (‘.midoys 
over 660,000 persons, and exceeds 
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i lOOdHKkOdO in gross output value ; but 
llio \ifa.I doidriiK' Inn’dii eonveycMl is the 
n(‘e(‘ssity of scicudhie vigilane.(‘ and (‘.easeless 
r(‘S(‘ar(‘h in ma.iida.ining this liuge snpeu*- 
strn(‘tur(‘. hh*om tluit sl.a,n(lj)()int t4u‘ book 
should b(‘ r(uid not oidy ]>y (‘v(M*y advanced 
stinhud. a.nd ttuM'.luvr of elunnistry, but by 
all t4ios(‘ of iion-s(‘i(‘ntilie, habit, wlio aspire 
to guiding piibli(‘. opinion, or l.o taking part 
in th(‘ govcMumuml. of t.his ('.ouiitry. Here 
as in Ihighiml, Uku'c is a (.(uuhMiey not 
merely to ignon^ s(‘i(‘ne(‘, but. to mistrust it; 
and (‘V(‘n worse*, to saddle it with the 
horrors of mod(*rn. wa.rf;i.r(‘, disr(*gardful of 
l.he fact. that. t.h(‘S(* horrors are pc'.rpetrated 
by a.g(*nt.s not Iniving tin* most (‘lementary 
claim to lx* (‘Ia.ss(‘d as im*n of S('i(‘ne.e. JS'o 
dist.ort.(*d is the public. vi(‘w of tliis matter, 
(‘V(*n among [X‘opl(*. of (‘.ult.ivat.(*d int('lligence, 
t.hat. an (*min(‘nt. (‘(*eh‘sia.st.ie re(‘.(*jitly called 
for a lia.lt. in. s('i(*nt.iji('. (iis('.c)v(‘ry ami inven- 
t.ion. Ill the*. sa.iiK* co.iifusion of mind an 
Mnglisli writ(*r of soim* (lit.erary) r(‘.])utation 
smugly anm>um‘(*d, with iu(‘r(*(Ubl(^ deh- 
ei(‘ney of humour, tJia.t lu* had sold his 
holding (i'<S()) in lmp(‘ria.l ('li(*nii(*a.l Industries, 
lit.d., on (iuding t.lcat. th(*y ma.nnfactiire(l 
(*xplosiv(‘S. II(‘ did not. r(‘alis(* t.luit t.his is 
m(‘n‘ly om*. of t.l)(‘i.r e.oiint.l(*ss iiit.(‘r(*st.s, and 
t.hat. in ]x*a.e(*t.inu* t.li(‘S(‘ jirexluets a.re manu- 
fa(‘.tnr(‘d for p{‘a.e(‘ful purp()S(‘S alone. It 
would I)(* more* re^a.sonailih* to r(*frain from 
inv(‘st.ing in. hhindiiig L()a.n on t.he ground 
t.lia.t. t.li(* Brii.isli Gov(*:rmiu*nt. inamifa(*.tures 
it.s (‘Xjilo.si v(*s sol(*iy for wa.r, or pr(*pa.rat.i()n 
foT war : or from buying siia.r<‘s in a (a>m])a,ny 
nuiking w(‘(‘d-kill(‘r, b(‘e.a.us(* t.his is known 
t.o have* b(*(*u us(*d for r(‘nioving in(*.ouveiii(*.nt 
wiv(‘S. 

If such blind l(*a.d(‘rs of t.ln*. blind t.ook 
|.li(*. (roiibh* t.o inform t.li(*m.selv(‘s by re'ading 
tilx*. t.r{*ai.is(* of Sir* GiUx*rt. a.iid his ('ollea.gue, 
th(*y would lx*. eomp(*ll(*d t.o r(*e.<)g.nis(* that 
only a. minut.e* f.ra.e.t.iou of tin*. cli(*mical 
industry is c‘(>ii(‘(‘.nu‘d wit.li wa.r-mat(‘rial, 
and that. (*v<‘ri t.his would r(‘maiu in the 
harnil(‘ss e.at.(‘gory of sei(*nt.ilic e.nri()siti(‘S 
or (*ngiiu*c‘.ring r(‘quir(*m(*iLt.s lint, for the 
liati*ful aetiou of uou-seient.ilic peace- 
break (‘.rs. 

M. O. POUSTIOU. 
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Malebranche, Nicolas (1633-1715) 

AJICOLAS MALEBEANCHE, a famous 
French metapliysician and matliemati- 
cian, was born at Paris August 6, ir)38. JTe 
was the youngest of ten children. His 
father was secretary to flie king. Being 
sickly he could not attend a public schooi. 
After private tuition and a course in theology 
at tlie Sorbonne, he took ord(n'S in his twenty- 
tliird year. His sup(U‘iors din^cted liim to 
study church history. P>ut failing to retain 
facts in his memory, h(^. could not make much 
progress. Ilis genius remained undevcdoped 
till his twenty-sixth year, wlien Des Cartes' 
posthumous Traite de riiomm-o fell into his 
hands and opened a new world to liim. He 
tlien abandoned ecclesiastical history and 
rabbinical lore and plunged witli ardour into 
metapliysical and scientillc speculations. 

His CoNTiiTBiiTiONS TO Philosophy 
The first and greatest work of Malebranche 
was the Racherelie de In vcrlte. (1674). It 
went tlirough many editions ami appeared 
also in Latin and English translations. He 
wrote several other works which were all 
collected together in eleven volumes in 1712. 

Hls Oontbibutions to Mathematios 
His first inece of research in mathematics 
related to an explanation of tlie apparent 
increase in tlie diametiu’ of the moon 
while at the horizon. The FAements de 
matlhcmatiques produced by ids student 
Marquis de Preslet is attributinl to Male- 
bnmche as tlie real autlior by Wallis. 
Similarly his hand is seen in the ArialyHc des 
infinimcnt 'petits.^ a work of Marquis da 
L’Hospital, another of Ids students. Euler 
rescued and x>u.blished several of his results 
in arithmetic. All his principal mathemati- 
cal contributions wer(‘- (iollected together in 
print in 1880 by Charles Henry in a work 
entitled RechereJies sur les ■mantiseripls de 
Fermat sttivies de fragments inedits de Bachet 
et de 31 aleb ranch e. 

Hrs Fame and Hls Outlook 

Malebranche was an honorary member of 
the Academic des Bciences of Paris. In the 
height of his fame he was overwhelmed with 
correspondence and visitors, the list includ- 
ing kings and princes as well as many philos- 
ophers from other countries, Liebnitz was 
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a irequent visitor. Malebranche was at 
bottom a solitary tidnker ratlier tlian one 
learned in the opinions of others. From the 
tim(‘. Ids genius was stimulated by Des Cartes 
he sought to enligldam ]ii>s mind by medita- 
tion, rather than to store his nuunory with 
the eontents of books. An insect. wc‘ a.re 
told j)l(‘ased him more tlimi all the hooks of 
^lr<‘(‘ce and Eome. He des])ised (erudition 
and th(‘ kind of ]>ldlosox)hy wliich consists 
in a collection of the (iogimis of various 
philosoj)liers, sine,e a man may be learned in 
the history of opinions of otinu's or at least 
in the verbal exx)ression of these opinions, 
without himself having learnt to reflect at 
all. Indifferent/ to books, lie used to medi- 
tate in the dark, with the windows shut. 

Ilrs DkaiMatic End 

Malebranclie's end was one of tlie most 
dramatic incidents in the history of thought, 
llerkehw, who had just tluui ])ub]islied liis 
famous book on immatcuualism, sought an 
interview. He found the Ligcd Father in liis 
cell, cooking a medicine for an inflammation 
of his lungs. A <l(djat(‘ ensued on Bcu'keley’s 
system. In the lu^at of disjmte, Malebranche 
raised his voice so Idgh and gave way so 
freely to the meterial impetuosity of a man 
of genius and a Frenchman, that he brought 
on a voilent ijicrc^ase of Ids disord(U' wldch 
carried him off a fc‘W' days lattu*, OctoluT 
13, 1715. 

Eimmart, Georg Christoph (1638-1705) 

nEOEG CHELSTOPH EIMMAET, a 
^ German Astronomer, was horn of a 
painter at E.egensburg, August 22, 1638. 
Having learnt tlu^. art of his father, he studied 
mathematies at rlena, where he cultivated 
a passion for astronomy. 1](‘ settled at 
Nuremberg and made his a,stronomi('al ob- 
servations for scweral yi^ars, along lines laid 
down by EegiomontaniLS. Eimmart was in 
cliarge of the Nuremberg Observatory from 
1668 till his death. 

HivS Contributions 

Eimmart contributed several papers, wldch 
were- all mostly published in the learned 
periodicals of Leipzig. One paper entitled 
Ohservatiori of the eclipse (of the moon) 
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Fovcmhcr SOtk last, wade at N'aremberg 
api 3 eai*ed in V. 16 (1696) of tlie Philosophical 
tmnsactions of the Royal Society. His contri- 
butions occupy 50 folio volumes. 

Collaboration with Daughter 

Eimmart had tlie rare good fortune of liav- 
ing an intimate collaborator in liis own 
daughter Maria-Olara Eimmart (1676-1707). 
Besides helping her father in the compilation 
of several aslronomical tables, Maria-Clara 
helped him in making 300 drawings of the 
jdiases of tlie moon as s(‘en tlirougli tlic 
telescope. A. furtluu' interc^sting fact is that 
her husband Henri IMuller succeeded Eimmart 
as the Director of the Observatory at 
Nuremberg. 

Eimmart died at Nuremberg January 5, 
1705. 

Geddes, James (1763-1838) 

TAMES GEDDES, an American Canal 
^ Engineer, was born near Carlisle, Pa, 
July 22, 1763. Till his fortieth year, there 
was no imlicatioii either of engineering 
interests or engineering talents in liim. In 
1794, he removiHl to Syracuse and became 
one of the pioneers in salt industry. Then 
lie studied law. In 1800 lie was made a 
Justice of the Peace and in 1809 he was 
appointed Judge of the County Court. He 
was elected to the Assembly in 1804 and 
again in 1822. He also screed in the Congress 
from 1813-15. 

Stimulation of Engineering 

iNTERESTiS 

In 1804, when lie was a member of the 
Assembly, the vSurviyyor-General of New 
York broached to him the possibility of 
constructing a canal from tlie Great Lahes 
to the Hudson River. This kindled Ids 
imagination. He personally investigated the 
subject and started a vcdumient propaganda 
for the undertaking. Moreover, though lie 
had no technical training whatever, he 
himself ran the first survey in 1808. Then 
he made similar surveys for two otlH‘r canals 
including the Eric (‘anal. After the wair of 
1812, Geddes was engagCHl by the Canal 
Commissioners as one of the four principal 
engineers. His services w(Te requisitioned 
throughout the Eastern States and by the 
Federal Government in exxdoring and design- 
ing several canals. 

He was thus in active exploration work 
till his death in August 19, 1838, 
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Warington, Robert (1838-1907) 

TJOBERT WARINGTON, a Britisli agri- 
cultural chemist, was born in Spitafields 
August 22, 1838. He is said to Iiave owed his 
chemical xiroclivities to his father, Rob(‘rt 
Warington who was one of the influential 
foimd(ms of (British) Chemical Society (1841). 
Young Robert learned his elunnistry at his 
father’s laboratory at the Apothecaries’ Hall, 
where his father was oblig(‘d to reside as the 
Chemic'al Operator of the Society. Lite, in 
the heart of London witli no exercise under- 
mined his health. 

TIls Career 

Warington was at first an unpaid assistant 
of Mr. Lawes at the Rothamstead Laboratory 
(1859) and learned asli analysis. From 1860 
to 1862, he wmrked at South Kensingston as 
research assistant under Dr. Franklend. 
Another breakdown in liealth necessitated 
a change to country life. Accordingly, 
Warington spent the next five years as a 
teacher in the Royal Agricultural College at 
Cirencistcr. From 1867-76 he was chemist to 
Lawes’ manure factories at Mill wall. Tlien 
lie turned to Rothamstead once again for 
a short while and finally settled at 
Harpenden. 

His Contributions 

AVarington was a profuse writer. 6,3 
Xiapers (including 5 joint ones) were published 
by him between 1863 and 1900. The first 
jiaper bore the title On the Quaiiiltailve 
deteyniination of the phosphorle acid, by salts 
of maynesia and appeariul in tlu' Journal 
of the Chemical Socidy. The last ]iaper, 
which ap]i(^aTTd in th(‘. Proceedings of th(^ 
saim". Socict.y was on Recent researches in 
nitrif cation. One of th(‘ most useful of his 
writings is a little volume en til led t he 
Chemistry of the farm- (1881). Jt. is a most 
widely read book on tlie subjcH-.t. It ri^ached 
its I9tli edition during his lif(‘-tinu\ It- was 
translated into sev(‘ral fordgii langua.g(‘S. 

Nitrification 

Speaking generally, Wa.rington’s work (‘ou- 
sisted larg(dy of examining ami iierieiHiig 
methods of analysis for use in agri(‘ult.ural 
chemistry. Most of tlie methods of analysis 
elaborated by him liave been acce])t(‘d as 
standard methods. But. his fanu^ rcssts 
mostly in his contributions to nitiification. 
This subject engaged him from 1877 to 1891. 
His first paper on the subject was mititlcd 
On Nitrification, and was publisluMl (1877) in 
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VoL 33 of the Journal of tljo Oliomical Society 
and in Vol. 94 of the Annalcs de Cliemle. 
Warington confirmed tlie biological nature of 
nitrification not only in soil but also in amnio- 
niacal solutions inoculated with soil. He sliow- 
ed also that tlie nitrons organisms were 
entirely confined to the first nine inches of 
ordinary soil (1887). He further showed th?ot 
tlie nitrification oE orgcmic nitriigenous sub- 
stances (urine, milk) lias to be preceded first 


by tlieir transformation into ammonia. 
Warington was one of the first to demonstrate 
that an approximate increase of 350 pounds 
of nitrogen per acre may be obtained as a 
result of the growth of inocuhated legumes. 

In 1906, Warington 's health gave way. 
He had to uinh^rgo a serious operation. He 
never regained liis liealth after tliis and he 
passed away, March 20, 1907. 


ASTRONOMICAL NOTES. 


Planets during September 1938. — Mer- 
cury will be a morning star during the month 
and will be visible low down near the eastern 
horizon for a short while before sunrise. 
There will be two conjunctions of tlie planet 
with Mars, one on September 4 and the 
other, a very close one, on September 16. 
Venus will continue to be a very conspicuous 
object in the western sky ; it reaches greatest 
eastern elongation (46° *3) on September 11 
and can be seen in our latitudes for nearly 
three hours after sunset. Mars is slowly 
moving away from the sun but is still not 
favourably placed for observation. On 
September 5, the planet will closely approach 
the iirst magnitude star Ilegulus (a Leonis). 

Jupiter will be on the meridian at about 
10 p.m. and will be in a eonvemlmt position 
for observation in the early part of the night. 
So also will be Saturn, which will be a fairly 
bright object rising about an hour and a 
half after sunset. It will continue its slow 
retrograde motion in the constellation Pisces. 
Uranus is likewise moving slowly in a ndro- 
grade direction in the cr)nst(liation Aries. 
A conjunction with the Moon talavs place on 
September 14, which will afford an opporfain- 
ity to observers with simple optical aid to 
locate the planet. A lunar occultation of 
some interest that can be seen in f.his country 
is that of p' Scorpii (magnitiuh^ 2-0) which 
will occur at about 8 p.m. on the night of 
September 28. 


The Milky Way. — There are a number of 
interesting regions of the galaxy wliich can 
be conveniently observed during the month, 
immediastely after sunset. The great star 
clouds in Sagittarius, tlie regions in Aquila 
and Cygnus wliich are extraordinarily rich 
in faint stars, are some of the x>ai‘ts of the 
Milky Way which merit special attention. 
Side by side, there are the dark holes and 
rifts in Ophiuclius and other places, regions 
apparently devoid of stars, whidi will repay 
a careful study. In these regions ari^ found 
extensive dark clouds wdiich obscure the 
light of stars situated beyond. Tliese dark 
nebula? are comparatively n(‘ar tlu‘ sun, the 
distances varying from a hundriHl to a 
thousand persecs. 

Zeta Aurigae. — This is a wdl-knowm 
eclipsing binary syst(‘m in which tlu^ two 
components eclipse each other in a period of 
973 days. During the two recent eclipses, 
photometric and spe(*trosco])ic obsiTvations 
have been obtained in consiihuaiblc^ dc‘tail 
by a number of obsmwers. Some intcncsst.- 
ing facts have been d(‘duc(‘(l from a xirelimi- 
nary discussion of the nssults, wdiich indicat(‘ 
that th(^ two components arc^. not of (‘qual 
dimensions. The diameter of tlu^ largin' 
star is about twenty times that of t.lu^ similler, 
which, in turn, is ten times that of the Sun. 
The larger st;ar is of vSiiect-ral t.yiie K and has 
about fifteen tinu's th(' Sun’s mass whih' thi' 
smaller, of type B has eight times the mass 
of the sun. ' ” T. P. B. 
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Binary Quadratic Forms with a Single Class- 
determinant in each Class. — A. Hall (3Iaf?f. 
ZeiL, 44 Bd., pp. 85-91) lias given certain condi- 
tions that tlie discriminant of a qiiadi-atic field 
(discriminant negative) lias to .satisfy in ordei* 
tliat tliere is exactly one class of forms in each 
genus. After Heilbmnn pi'oved tliat the nuniher 
of classes of quadratic forms with disci iminant 
\l — i) tends to oo with I). S. C'howla showed 
that the number of class:*s of quadi-atic forms in 
each genus also tends to oo witli P. (Jauss had 
conjectured that there were only fo numbers for 
which tlio number of classes in each genera is 
unity. Now Pall has given a number of condi- 
tions that P satisHes, in order that it is unity, 
so that he I-as contiibuted a good d(\al towards 
the settling, of Gauss’s conjecture. Some of the 
tlieorems ]>roves are given below : 

( 1 ) Tf p = 7. Id, 12, or 0 (mod Pi), 

J) 7, 15,12, 28 or (10, 

P p) oi* (id ??, n -■ 1, 3, 7, 15 
P =1= 32 (mod O-i ). the number of classes 
in any cenera is always gi’oater than unity. 

(2) If 7>-/P, a pihne numbei* the same 
result is true except for a finite number of values 


Remarks on a Sequence. — An interesting pro- 
perty of the sequence [>/al whei'O [.r] denotes the 
liighest integcu’ contained in n‘ has recently been 
noticed by Sprague (Maf/i. Zeif.n pp. 20-22). It 
is obvious that the sequence [ua] contains the 
sequence [n . (m)l where r is any integer. Now 
apart from this trivial case docs the sequence 
fna] contain another sequence Ivji] which is not 
trivial in the previously explained .semse ? The 
author lias shown by easy calculations [ a 
and P are of conrse ii'intional] that a > 2 is the 
criterion for the above ]iroiierty. If a is >2 and 

I any integer > sequence 

I" ^ is a subsequence of the 

1_ / -1- 1 — /aj 

sequence [/?al. In terms of iirational numbers 

the result becomes the following: — Tf ^ is irra- 

ional a > /3 > 0, then between any multiple of 
a and any multiple of p tliere does lie some 

multiple of ; if the distance between the 

a -!■- p 

multiples considered be < then the inteival 

OL ' p 

does not contain any multiple of r- 

a — /o 

K. V. T. 


Sol- Gel Transformations: Sols, Jellies and 
Curds of Sodium Oleate. — An exceedingly 
interesting iiaper on the nature of jellies and curds 
of sodium oleate has been published by E. 
Heymann {Trans. Faraday Soc., 1938 , 34, 089). 
Sodium oleate gel is a unicpie system in that 
it can exist in two forms, the clear jelly and the 
opaque curd. By a study of the electric con- 
ductivity of these forms Laing and McBain liavQ 


previously shown that the sol and jelly of sodium 
oleate which are similar, differ from the curd in 
structure. Further elucidation of the nature 
of this difference has been made by the author 
by a study of the densities of the system sodium 
ofeate-water in its three states and th(‘ volume 
change during tlie sol-clear jelly-curd trans- 
formation. 

20^5 per cent, solutions when cooled to 
14. S‘"0. showed tlie sol-jelly transition, after 
several hours, followed by the. clear jelly-cui*d 
transformation which was cf)mplct.(‘ aftco- sev(u*al 
days (sometimes 2 to 3 months). The time after 
tlie fii'st ap]jearance of the curd nuclei till tlie 
curd form-ation was complete in/s*easerl with 
increasing ])urity of the soap, obviously inliciting 
that small amounts of impurities may act as 
cent res of crystallisation. 

There wa.s no change in volum'^, wlnn thi^ 
clear jelly was formed from the sol. .ts soon 
as the curd formation began the volume 
decreased and a strong volume contraction was 
observed with progres.sive curd formation. The 
latter observation is significant in view of the 
fact that in other sol-gel transformations, 
volume increase owing to decrease in hydration 
is usually noticed. 

By the measurement of densities, it was 
found that tlie observed specific volume of the 
sodium oleate solution was ecpuil to that calcu- 
lated from its compommts theinby showing tlie 
absence of electrostriction (volume, contraction), 
TIk' salts of lower fatty acids however (c.r/., 
sodium acetate) sliow very significantly (di'ctro- 
strietion. This is obviously due to liydration. 
as a consequence of dPsociation and of the 
dipole moment of the GOONa grou]). q^io 
action of this group cannot however diffei* much 
with salts of higher fatty acids. 'Tluu'efore the 
absence of electrostriction observ(‘d is only 
a])pai‘ent and attributed to thi^ coinitiu'acting 
]M'ocess wliich takes place simultanc^ously iu 
sodium olcuate solution. 

The volume change during tlu^ proces.s of 
dissolution of sodium oleate directly in water !\as 
been investigated. Sodium oleate swells iu 
water giving an opacpie curd whicli is (piickly 
transformed into a clear jelly. Numerous experi- 
ments on soap -h water— > curd —> ch^'ir j(4Iy 
transformations show a decrcuusi^ of voluuHi in 
the first stage and an increase in the, latter. 

This significant observation on thi‘. volume 
decrease in clear jelly-curd transformation or 
the increase in the. reve.rse pro.c ^ss, which ctannot 
be explained on the basis of hydration, is attri- 
buted to a change in the micellar arrang.mienl;. 
The liquid micelles in the sol and the clear jidly 
being structureless and non-cj’ystalline <*u*e moi‘'e 
loosely built than the cry.stalline parti (-les of 
tlie curd. Therefore there is close i:)acking of 
the micelles in the latter and sparse dis.urchudy 
arrangement in the former. This interesting 
picture of the arrangement of the micelles in 
tlie soap curds and jelly explains satisf.actorily 
the anomalous volume change associated with 
the clear jelly-curd transformation. 

K, S. Rao, 
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Seeds and Germination. — As a result of 
studies initiated in the Boyce Thompson Insti- 
tute for Plant Research, William Crocker has 
defined several classes of seeds in respect of the 
causes of their delay in germination and has 
worked out methods for shortening or completely 
overcoming the delay {Professional Paper, April 
1936, 1 , No. 29). He finds that the hard 
coated seeds protect the embryos against the 
action of moisture and oxygen of tlie air, and 
are capable of maintaining tlieir vitality in 
herbaria and seed cupboards for a century and 
a half. Filing the hard coat or softening it with 
hot water or sulpliuric acid treatment and then 
abrading the outer coats are the metliods 
suggested for accelerating germination. Seeds 
which are impervious to the oxygen supply of 
the embryos or, are sensitive to light, germinate 
when planted with little or no soil over them. 
In the case of seeds of tlie temperate zone the 
low temperature stratification ranging from 
30° F. to 50 or 55° as a means of after-ripening 
them for germination, has been found to induce 
chemical and enzyme changes, necessary to 
induce the embryos to break the coats. Miss 
Flemion of this Institute has developed a method 
by which the viability of even the slowest germina- 
ting seeds can be determined. The process consists 
in removing the embryos from the seed coats 
and placing on moist filter-paper in Petri-dishes. 
The live embryos enlarge and in light become 
green. This method may jirove of great value 
to the seed industry, especially for slow germinat- 
ing seeds. 


A Beetle Pest of Sugarcane. — An account of 
what threatens to be a serious insect pest of 
sugarcane in Burma on account of which in 
extreme cases the cultivation itself has had to 
be given up in some areas and of a study of 
various methods of combating the pest is given 
by C. G. Ghosh {hid. J. of Agric. Sc/i., 8, Part VI). 
The pest is the black Hynastine beetle Alisso- 
yiotum inrpressicolle Arr. of which both the 
larval and the adult forms are responsible for 
the damage ; the larva? a, re more serious to 
ratoon canes than the adults and are capable 
of killing off entii’C fields by gnawing away the 
roots in the course of a few’ months. The attack 
is serious only where the ratooning of cane is 
practised ; if the cane crop should be growm only 
as an annual crop and if it should, in addition, be 
followed by a non-cereal crop, the beetle can be 
wholly overlooked. In Burma however, the 
practice is said to be to ratoon the cane continu- 
ously ; three ratoons are common and even a 
fourth and fifth are mentioned. The conditions 
are, therefore, ideal for the increase of the pest. 
In addition to the life-history of the pest most of 
the familiar methods of control were tried, and 
studied. None of these methods was found to be 
satisfactory. Among the varieties tried, viz., 
D. 14:, EK 2D, B.H. 10-12, Striped Mauritius, 
Gilman, POJ 2727 and 2878, F 74, S Man, 
Pyinmana Red and Yellow, and Co. 210, 
213, 214 and 281, none was found immune ; 
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the C'O. 213 was however more resistant than 
the thick canes. Birds, insect and fungal 
enemies exercised little check. Traps and 
baits, fumigants like carbon disulpliide, potas- 
sium cyanide, paradichlorobenzene and sevei'al 
proprietory preparations like Seekay, R.V. 4, 
etc., were also ineffective. Among cultivation 
methods, fallowing was the only one which 
apx)eared promising, and this and a restriction 
of the practice of ratooning are recommended 
for keeping down the pest. iVttention is also 
dj*awn to experience elsewhere, inz., to the 
success with the predatory giant toad, Bufa 
■niarinus, introduced from Barbados to control 
the allied pest May beetle in Ihierto Rico and in 
the Mauritius, Hawaii and tlie Ifiiilippines ; and 
a trial of this biological metliod of control by 
means of the toad enemy is recommended as 
an important control measure. A. K.Y. 


The Lodging of Cereal Grains. — Y"ct another 
contribution to the numerous studies on tlie 
subject of the lodging of cereal grains is one on 
the relation of certain plant cliaracters to strengtli 
of straw and lodging in winter wheat by I. M. 
Atkins {Jour, of Agric. Res., 56, No. 2). The 
characters studied were bi'eaking strength of 
straw, height of plant, length of the lower inter- 
nodes, date of maturity, weight of grain per 100 
heads, weight per 100 culms, diameter of culms 
at base, and stand. Tlie studies relate to a 
foiir-yea.r period from 1931 to 1934 ; the number 
of varieties vailed from 18 in 1031 to 120 in 1931 ; 
the studies were made at tlie Texas-Sub-station, 
No. 6, Denton, U.8.A., but use was also made of 
data relating to the same varieties whicli were 
grown at other ex])eriment stations. There was 
considerable variation in tlio amount of lodging 
in the different years due ap)parently to the 
seasons but taken in conjunction witli Jvsults 
on the other expeilment stations, tlie autlior 
considers the data sufficiently satisfactory for 
drawing conclusions. It is shown that lodging 
is dependent on a number of factors that vary 
greatly from year to year making it dillicult to 
find any one index that may be considered 
reliable. Rcdat.ive breaking strengt-h of straw 
is shown to be fairly constant from year to year 
and the relation of this factor to lodging tendency 
appears to be high enougli to justify its use for 
evaluating new varieties in resj)ect to lodging. 
A more satisfactory character for such use 
however is found to be the weight i?er unit 
length of culm taken near tlie base of the jilants ; 
the correlation in tins case was much luglier 
between lodging and breaking strength of sti-aw. 
It is suggested that this character may thei*efore 
be used as an index of lodging in preference 
to the breaking strength of straw as it has the 
additional advantage of easier and quicker 
measurement and. requires no special ax?i)aratus. 
The weight per unit length of culm taken by the 
author is the weight of a 10 cm. section including 
the one node between the first upright internode 
above the crown of the plant and the one immedi- 
ately above. A. K. Y. 
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TOURING tlie last twenty years there has been 
a tremendous progress made in our know- 
ledge of the structure of molecules and a number 
of refined mathematical methods of analysing 
these structures by the application of quantum 
meclianics have been developed. Parallel with 
the growth of these knowledges, attempts have 
been made to apply them to an elucidation of 
the mechanism of reactions between different 
molecules, and to a study of the problems of 
chemical reactions in general. There have been 
however, also keen studies of the mechanisms of 
reactions on the. purely classical considerations of 
kinetic theories of collision bebw^een molecules 
and the activation energies as calculated from 
the Arrhenius equation applied to the tempera- 
ture coefficient of the velocity of reactions. 
A fair degree of success has been achieved by 
either of these methods to account for the 
observed velocities of reactions, but as far as 
quantitative results go, the accuracy of the two 
methods is of about the same oi’der, and must 
at the present time be admitted not to be very 
high. Indeed, w^e have virtually arrived at an 
inipasse, and it ’was mainly in order to “ clarify 
certain aspects of the reaction velocity problem, 
and furtlier, to review sucli facts, which either 
seemed to bear most directly on these aspects, 
or to represent a body of knowledge suggestive 
of farther developments ” that the Faraday 
Society organised its Sixty-Seventh General 
Discussion at Manchester during the September 
of 1937, under the Presidentship of Prof. M. W. 
Travers, f.r.s. The report of the papers contri- 
buted and discussions tliereon^ provides a 
wealth of information and some very suggestive 
thoughts on this very engrossing topic of 
Reaction Kinetics. The twenty-one contribu- 
tions made in all by the leading workers in the 
field, are grouped into 3 main sections : Part I — 
General : On the Tlieorctical Methods of Treat- 
ing Activation Energy and Reaction Velocity ; 
Part ir — Some Experimental Evidence bearing 
on the discussions of Part I ; Part III — Proton 
Transfer Reactions and II’'' Reactions. 

The basic idea of exploring the mechanism 
of chemical reactions by plotting the relevant 
energy surfaces explains in many cases why 
activation energy is far less than the energy of 
the disrupted link or links. By making reason- 
able numerical assumptions regarding magnitudes 
entering into calculation one can deduce in 
certain cases the actual experimental values. 
Following Eyring, tlie general theory of activa- 
tion energy calculation can be expressed as 
follows. A chemical reaction always involves 
a change in the equilibrium distance between 
atoms. If N atoms came together in a non- 
linear configuration to form the activated 
complex, then three of the 3 N degrees of freedom 
can be associated with translation of the centre 
of gravity of the activated complex, and except 
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1 Tra?is. Farad. Soc., 1938, 34, 1-265, price 12d. 


for an interaction term which is frequently 
small, three other co-ordinates can be associated 
with rotation of the system about its centre of 
gravity. This leaves 3N— 6 internal co-ordinates 
whose specification, together with the electronic 
state of the system, fixes its potential energy. 
The potential energy can then be plotted 
normal to the configurational co-ordinates in 
a 3u — 5 dimensional space. The resulting 
surface will show low valleys or basin 5 which 
correspond to chemical compounds separated 
by mountain ranges. Through these ranges 
there are passes and these configurations are 
the activated complexes. The mathematical 
formulation and evaluation of the resulting 
expressions are none too easy. In the first paper 
of the Symposium, H. Eyring (Princeton) has 
given a greatly simplified technique of calculating 
the activation energies of a system of four atoms. 
From these energy surfaces the next step is to 
solve the problem of the rate of elementary 
or unit reactions, one or more of which go to 
make up a complete reaction. The treatment 
of this .step will differ with the kind of reaction, 
according to whether tliera is a change only in 
chemical constitution, or in the electronic 
quantum state of the colliding particles as well. 
Botli statistical and thermodynamic methods 
have been employed to this end. .E. Wigner 
(p. 29) gives a resume of the statistical methods 
with special emphasis on the basic assumptions 
involved. The underlying idea in the theory 
is to calculate the reaction velocity by multi- 
plying the density of points in the transition 
state by the average velocity of motion in the 
splitting bond. It must be made clear that the 
transition state defined here is in no way similar 
to the Arrhenius conception of an activated 
complex. The transition state is a configuration 
of atoms whicli resists deformation, i.c., the 
potential energy increases with deformation, in 
all directions except along the co-ordinate of 
the direction path. In other words, it forms a 
saddle region in phase space, with a maximum 
in the direction of the reaction path only, but 
it is a minimum in all the other directions. It 
is in crossing tliis layer tliat a reaction takes 
place. The thermodynamic methods of consi- 
dering the transition state as in equilibrium 
with the reactants, have been developed in 
the several publications of Piyring, E^^ans, 
and Polanyi. In two papers on p. 41 and 
p. 49 of the present volume, specific aspects 
of this theory arc considered by lily ring and 
by Evans. 

In actual practice, tlic generalised formula for 
n-molecular processes are not needed, as most 
measurable processes are of an order not exceed- 
ing two, with possibly just some trimolecular 
processes. Hence, the simple collision theories 
developed on kinetic considerations have been 
found to be quite adequate to account for or 
explain the observed velocities in most cases. 
According to this theory, reaction takes place 
provided (a) the relative kinetic energy in the 
direction of the line between the two centres of 
masses exceeds a certain critical value E, and 
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(b) the two molecules on meeting are suitably 
oriented relative to each other. Idie rate is, 
therefore, written in the form P.Z.< 3 “E;rt, where 
Z is the actual number of encounters between the 
molecules concerned, and P is the probability 
that other conditions beyond m(u'e propinquity 
must be fulfilled. The recent variations in the 
collision tlieories and their applications to reactions 
and ionisations in solution have been given in the 
papers by E. A. Guggenheim and J. Weiss (p. 57), 
R. H. Fowler and N.B. Slater (p. 81 ), E. A. Moelwyn- 
Plughes (p. 91) and C. N. Ilinshelwood (p. 105).* In 
the interesting discussions that followed these papers 
among the protagonists of the several theories, 
it was in general agreed that while the new thoeries 
still suffered from quantitative inadequacies, 
they possessed very valuable qualitative and 
conceptual accomplisliments. The newer theories 
also show clearly the sliarp dependence of the 
reaction velocity on botlr the activated and the 
initial states, while this dependence is made 
clear only in the new derivations of the collision 
theory. 

In the second part of the Symposium are report- 
ed the results of a number of very varied experi- 
mental studies of scvei*al reactions both in the 
gaseous and in condensed ])hascs. Some of these 
results are helpful in indicating possible further 
developments of the theories, while otliers provide 
tests of the existing ones. Such experimental 
facts and more of precise data are particular- 
ly needed to foster the new theories of chemical 
kinetics. In the two pax)eT*s by Wasserman 
(p. 12S)andO. N. ilinshelwood (p. 188), references 
arc made to a large number of data on the values 
of h] and A in the Arrlicnius equation K. ~ 
P.Z.e-'E/KT and the sex^aratc variations 
in these factors with changes in the nature of the 
solvent, reactants, etc. Thus values of E have 
been measured ranging from 0 u|) to nearly 100,000 
cal., while A lias been found to vary over a range 
of about 12 i>ower.s of ten. There is fretpiently 
a correlation betwcMui tlio large values of E, and 
the large values of log A. M. \V. Perrin (p. Ill) 
describes the im})ortant infiuences of high hydro- 
static pressure's on the kimdics of reactions in 
dilute solution, jiarticularly when large and 
complex organic molecules are involved. At- 
tempts have also been made frequently to experi- 
mentally resolve the value of E the activation 
energy into separate contributions due to the 
known physical and chemical propcidies of the 
reactants. Thus L. P. Ila.mmet (p. 151)) corre- 
lates th.c changes caused by substituent groups 
in the energy of activation and in the free entugy 
of ionisation, while 11. B. Watson (p, H)5), traces 
the relationshi]) between the eneigies of activa- 
tion and the dipole monumts of the approiiriate 
substituted benzenes. This latter relation indi- 
cates tliat a. SLibst.antial part of E is provided 


!■>.¥ the Colon mbic oneigy of a |'>air of dipoles, or 
ion-dipole. The three remaining pax^ers in this 
section deal Avith the allied problems of mechanism 
of substitution reactions, and tautomerism. A 
primary dissociation of bonds, as a bimolecnlar 
X')rocess, is often regarded as an essential xdiase of 
reaction involving the migration of atoms or 
groups. A second interpretation often advanced 
postulates addition as an essential condition for 
the exxmlsion of the group replaced, the mechan- 
ism being treated sometimes as a termolecular 
process with a synchronous addition and dissocia- 
tion. Most of tlie prototropic tautonierisms 
involving the “ ionisation ” of C-TI bonds have 
been decided as involving consecutive bimole- 
cular processes, but the trimolecular mechanism 
suggested by Lowry appears also to have a certain 
range of validity. E. D. Hughes (i"). 202) has 
considered the special case of moohanism. of 
substitution in relation to the gencml problem of 
Walden inversion. 

In the third and last section, four papers arc 
grouped dealing with proton transfer reactions 
and their bearing on the general problem of re- 
action kinetics. The i^bcnomona of the genei*al acid 
and base catalysis was first found and oxx>laiiied 
by Bronstead and his collaborators. The velocity 
of these catalised reactions must be determined by 
a proton transfer mechanism, the substrate 
molecule by receiving or giving off a proton getting 
into an unstable state which leads to tlie reaction 
examined. Of fundamental importance in this 
connection is the relation between the catalytic- 
activity and the dissociation constant of the acid 
or base, given by Bronstead’s equa-tion, Iv ™ 
G.Ki*'^, whore is tlie catalytic constant, the 
dissociation constant of the acid or base, and 
G and x are constants for a given substra-to at 
a given temperature, x being less than unity. 
This 1 ‘elation holds very well for a numbei' of 
reactions, but has not yet been given a satis- 
factory theoretical basis. A great dcuil of atten- 
tion ha,s also been di recited to determine tlie ra.to 
determining steyis in those yiroton transfcii* 
meclianisms, the last ]:)a,x^cr by K. F. Bonlioeffer 
(p. 252) being devoted to the investigations on t-be 
Deutcron transfer in solutions in order to obtain 
information on tlie velocity of transfer of hydrogen 
ions. 

This number of the Faraday Society Transac- 
tions forms a really important monograph on tlie 
subject of Reaction Kinetics, a subject, which 
should ultimately load to that goal, cnvisagiul by 
Eyring, whereat ^‘every xu’ohlem of chemistry can 
be answered from direct calculation by a suffi- 
ciently skilful inatlieniatician.” 

M. A. Govustda Rau. 
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Poisonous Gases in Industry. — The Depart- 
ment of ^Scientific and Industiial Re.seai*ch lias 
issued the second of a series of leaflets 
de.scribing standard methods for tlie detection 
of toxic gases in industry. Tlie present leaflet 
(published by H. M. Stationery Office, 5/(3d. net) 
deals witli hydrogen cyanide. 

Hydrogen cyanide is manufactured mainly 
for use in the fumigation of ships and buildings. 
Tt is also used to a small extent industrial!}’^ as a 
reagent. Further, it is encountered in concen- 
trations wliich may be dangerous in certain 
industrial processes — in blast furnace plants, 
dyestuffs works, gas works and coke ovens and 
in the industries of gold mining and gilding. 

The leaflet points out that a slight symptom 
of poisoning will be noticed after several hours 
with a concentration of one part by volume in 
50,000 while a concentration of one part in 500 
will be fatal. It goes on to say “ in addition 
to the danger of the inhalation of liydrogen 
cyanide vapour there is a further danger, even 
to a man equipped with an efficiont respirator 
or other form of breathing apparatus. This 
danger is the absorption, of liydrogen cyanide 
through the skin, wliicli is still greater if the 
skin is wet with sweat, owing to the ready 
solubility of hydrogen cyanide in water. The 
faint almond-like smell is easily missed and is 
quite unsuitable as a method of detection.” 

Tlie method of test adopted consists of drawing 
a sample of the suspected atmosphere by means 
of a hand exhausting pump through a piece of 
specially-prepared test paper. Pull instructions 
for preparing the test paper and for carrying 
out the test are given in the leaflet. The various 
reagents which will react to hydrogen cyanide 
are reviewed and those recommended n.re 
congo-red-silver nitrate and benzidine-copper- 
acetate wliich are capable of detecting concentra- 
tions down to one part in 100,000, Test papers 
treated with these reagents will show charac- 
teristic stains, sy)ocimens of which are included 
with the leaflet. Both reactions have been 
made cjuantitative and liave been developed as 
standard tests for hydrogen cyanide in industry. 

^ 

The Story of Vitamin Bi. — A remarkably 
interesting brochure dealing witli the present 
status of our knowdedge on Vitamin has 
recently been issued by Messrs. Merck & Co., 
Manufacturing Chemists, Rahway, N.J. The 
story of the Vitamin is told in 7 cliapters cove- 
ring 55 pages. The observations of Takaki 
which led him to the conclusion tliat beriberi 
is of dietary origin, the work of Eijkman on 
the causation and cure of beriberi by employing 
experimental animals, the demonstration of tlie 
multiple nature of the B Vitamin by Goldberger 
and others, the isolation of the Vitamin 
in crystalline form from natural sources by 
Jansen and Donath, and finally its synthesis 
by William and Kline, are all briefly dealt 
with in the first chapter.* The next 40 


* For a critical account of the B-Vitamins see., Ciur. 
Sci., 1936, 5, 207 ; 1937, 5, 577 ; 1937, 6, 490. 


pages are devoted to a description of the pro - 
parties, methods of assay, physiological role, 
distribution in foodstuffs, clinical manifestations 
of Vitamin deficiency and its therapy and the 
role of Vitamin in animal nutrition. The 
cliaracteristic feature of the pamphlet is that 
the information is precise and up-to-date and 
is furnished in a direct and eminently 
readable manner which will appeal both to the 
research worker and the cultivated lay reader. 
It is a unique publication which will be of 
immense value in spreading the knowledge of 
the chemistry and physiology of the antineuritic 
vitamin in a manner not fulhllei by scientific 
journals. 

The credit for bringing together all the avail- 
able information regarding the vitamin goes to 
Dr. O. B. Addinall. The brochure is a very good 
example of American commercial promotional 
literature. 

* 4 : * 

Sugar Industry in India, 1936-37. — Mr. R. C. 
Srivastava’s review published as a supplement 
to the Indian Trade Journal (July 21, 1938) 
comprises all the statistics, (with the exception 
of tho.se relating to imports, export.s and their 
value), for the period “ November-October ”. 
Unusually large crops were obtained in this 
year from a total planted area of 4-573 million 
acres which was more than the acreage of the 
previous year by 10-7 per cent. The total yield 
of cane was 67,322,000 tons — 11 per cent, increase 
over 1935-36. Consistent with the previous 
years, 1936-37 also showed an increased adoption 
of improved varieties of cane. 

During 1936-37, 140 factories were in operation 
out of a total of 150 which had been erected, as 
against 137 which operated in 1935-36. The 
total production of sugar direct from cane was 
1,128,900 tons exceeding for the first time one 
million tons, the corresponding figure for the 
previous year being only 932,100 tons. The 
all-India recovery for 1936-37 was 9-50, which 
again showed an improvement over the previous 
year which had a recovery of only 9 -29. There 
was a decline of 20 per cent, in the sugar pro- 
duced by the indigenous methods which amounted 
to 100,000 tons. 

Total sugar consumed whicli is estimated at 
12 lakhs of tons for 1936-37 is found to be very 
near the total produced. Im])oi‘ts of foreign 
sugar fell very sharply from about Rs. 191 lakhs 
in 1935-36 to about Rs. 21 lakhs in 193()-37. 
Imports from Java were also reduced by 90 per 
cent, of the imports in the previous year while 
the imports from the United Kingdom practi- 
cally disappeared. 

About Rs. 95-2 lakhs of sugar machinery 
was imported during 1936-37 of which nearly 
Rs. 68 -5 lakhs were spent on British machinery. 
The total imports in the previous year were 
Rs. 65-7 lakhs. 

The production of “ gur ” during 1936-37 
has also been on the increase and is estimated 
at 4,481,000 tons as against 4,101,000 tons in 
the previous year. 
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On the 2Sth February 193S the Government 
of India enlianced the excise duty on sugar 
produced in the British Indian Factories, from 
annas 10 per cwt. of Khandasari sugar to Re. 1 
per cwt. and from Re. 1-4-0 per cwt. of vacuum 
pan sugar to Rs. 2-0-0 per cwt. The import 
duty on foreign sugar was raised from Rs. 9-1-0 
per cwt. to Rs. 9-5-0 per cwt. The gi*oss excise 
duty realised on sugar during the year 193l)-37 
amounted to about Rs. 2-57 crores. 

The review concludes with a very interesting 
survey of the sugar trade of Java and Cuba and 
a description of the world sugar position. A 
complete list of sugar factories in India has been 
appended. G. Gundu Ra.o. 

H< * 5ic 

International Conference on Whales and 
Whaling. — The second International Oonference 
held in June 14-24, 1938, should be deemed a 
success, if only for securing a prolongation of and 
achieving the adhesion of additional governments 
to the agreement regarding restriction of whaling 
arrived at the first Conference held in 1937 
(See Nature, 1938, 142, 101-102). The develop- 
ment of the modern factory sliip has led to 
unrestricted whaling, with the result that some 
species of whales are on the verge of extinction. 
Tims a resolution which came up for consideration 
at the Conference was “The Committee, viewing 
with alarm the evident decline of the stock of 
Blue Whales, is of opinion that nothing less than 
limitation of the total amount of whale oil 
which may be taken in any whaling season can 
be effective in preserving the stock of the whales 
from being reduced to the level at which it can 
no longer he the object of economic exploita- 
tion ”. It was felt however, that at the present 
stage it would not bo possible to i*each general 
agreement on such a measiu*o.. There is evidence 
that the stock of humpback stands in even 
greatei' danger of depletion than that of blue 
whales. The total number of wlialos taken in 
the year 1937-38 season was approximately 
44,000 or 10,000 in excess of the previous season. 
The measures of restriction on whaling on which, 
agreement was reached at the 1937 Conference 
include tlie imposition of a minimum size limit 
for various species and the limitation of Antarctic 
whaling season to three months and with minor 
reseivations, the prohibition of pelagic whaling 
north of 40° S. 

4 : * * 

The Indian Central Cotton Committee.— The 
Thirty-seventh meeting of the Indian C'entral 
Cotton Committee was held at Bombay on 
12-I3th July 1938. Sir Bryce Burt, presided. 

The chief business of the meeting was the 
consideration of the progress reports on^ the 
various schemes financed by the Committee. 
In the course of his opening speech, the President 
said: “ I have been struck by the very definite 
information which several progress reports 
contain of the definite results which have flowed 
from our research schemes. Not only have 
positive scientific results been achieved but these 
have been extended to cultivator’s fields on 
literally, millions of acres, — thanks to the co- 
operation of the Provincial Agricultural Depart- 
ments, ” 


The Committee decide! to publish annual 
accounts of the work done on Cotton in India. 
This decision will be welcomed, not only by 
those directly engaged in cotton research but 
also by those whose interests in cotton are not 
entirely scientific. 

The work done at the Technological Laboratory 
was reviewed and the purchase of new macliinery 
was provisionally^ sanctioned including a plant 
for the control of humidity and temperature at 
the Laboratory, throughout the year. An 
interim report on tlie work done in connection 
with the utilisation of linters, fuzz and cotton 
waste, etc., for the manufacture of artificial 
silk, was considered and approved. 

* >ii 5{C 

Indian Central Jute Committee— The fourth 
Bulletin of the Committee for July 1938, includes 
progress notes of the various schemes of the 
Committee and trade figures for the production 
and consumption of jute. The .Jute Committee’s 
Laboratory for Agricultural Research at Dacca is 
nearing completion. Under this scheme both the 
yield per acre and the quality of jute will be dealt 
with, including work on methods of retting and 
preparation. The work will definitely be directed 
to the improvement of the efficiency of raw jute 
production. The necessary complement to the 
Agricultural Research scheme is the work of tlie 
Technological Laboratory in Calcutta. One of tlie 
main functions of the technological research 
scheme is the testing of strains of jute xorodiiced 
by the Agricultural Research Staff and samples 
received from other sources. 

sH s]: 

Tlie report of the Botanical Survey of India 
for the year 1930-37 contains 3 sections dealing 
respectively with tlie ‘ Systematic ’ work. In- 
dustrial Section of the Indian Museum and Cin- 
chona and Quinine. The facilities for identifica- 
tion afforded by the irerbarhim attached to the 
Survey, has been increasingly availed of by 
botanists for identification of collections and for 
the study of special groups of systematic import- 
ance. 108 sheets of Asiatic Palms from Singapore 
and 41 sheets of various flowering plants from 
Buitenzorg were added to the Herbarium. An 
interesting acciuisition is a sheet of the aquatic 
Aldrovanda Vesicidosa 1j. presented by Dr. J. C. 
Son Gupta of the Presidency College, Calcutta. 
The contributions made during the year to tlio 
systematic knowledge of Indian plants has been 
briefly reviewed in this section. To the Industrial 
Section of the Indian Museum, 341 specimens 
mostly of fibres, spices, oil seeds and medicinal 
plants obtained from South India, United Pro- 
vinces and Bombay Presidency, were added 
during the year. The industrial section fulfils 
a very important I'ole in tlie development of 
industries by supplying information regarding 
the sources of supply of economic plant products. 
Authentic specimens are supxflied for investiga- 
tions ; the roots of Aconitum heterophyllus required 
for research, by Prof. Lawson of the University 
College, Southampton, were supplied. Under 
the third section on Cliinchona and Quinine, the 
closing down of the Burma cinchona plantation 
has been mentioned. All mature bark obtainable 
from the plantation was stripped and despatched, 
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to the Mungpoo Factory. The supply of quinine 
from the Indian Museum reveals the interesting 
fact that while the sale of quinine sulphate tablets 
dwindled from 1,222 lbs. to 339 lbs., that of 
cinchona febrifuge tablets rose from 155 lbs. to 
1,442 lbs. 

4: * ♦ 

Industrial Research Council. — At the annual 
meeting lield at Madras, 8-9 August, the Council 
considered tlie report of the Prizes Committee on 
the papers received and selected six papers for 
the award of prizes as follows : — 

Hs. 500 — ‘Catalytic liydrogenation of oils’ — Mr. 
S. K. Kulkarni Jatkar. Mr. V. T. Athaw^ale and 
Mr. J. G. Kane, Indian Institute of Science, 
Bangalore. 

Rs. 250 — ‘Recovery of titanium oxide as a by- 
product in the manufacture of alumina-ferric 
from bauxite’ — Mr. Sudir Chandra Chakro- 
varty, M.sc., Calcutta. 

Rs. 250 — ‘Conversion of the standai’il poly- 
phase squirrel-cage motor into an internally 
comioensated poly-phase sfiuirre 1-cage motor’ — 
Prof. J. J. Rudra, College of Engineering, 
Saidapet, Madras. 

Rs. 150 — ‘Control Instruments for the timber 
industry. Electric moisture meter for wood’ 
— Mr. D. Narayanamurti, Forest Research 
Institute, Dehra Dun. 

Rs. 150 — hVmmonium alum as a catalyst for the 
production of ether’ — Mr. S. K. Kulkarni 
Jatkar and Mr. T. Subramanya, Indian Insti- 
tute of Science, Bangalore. 

Rs. 150 — ‘Development of metallic lustre 
(Bronze) on glazed articles made of common 
Indian pliCstic clay’ — Mr. Sasadliar Roy, 
M..SC., Industrial Research Laboratory, De- 
partment of Industries, Bengal, Calcutta. 

:i: :i: 4: 

Nanga Parbat Expedition. — Dr. Paul Bauer, 
leader of tlie Nanga Par-bat Experlition, returned 
wdth all the members, the attempt having been 
abandoned after reaching Camp 5 owing to 
snow and wind ”. (see Curr. Sci., 1938, 6, 581). 

* * 4: 

Report of the Food Investigation Board 
(London), 1936. — This report gives a short 
summary of seventy-eight investigations carried 
out by the Food Investigation Staff mainly at 
the Low Temperature Research Station, Cam- 
bridge. The work is mostly concerned with the 
technical problems concerned in the preservation 
of foods not usually consumed in India. There 
is very little of general scientific interest. 

R. Passmore. 

4: 4: 

How the Santals Live. — At the ordinary 
meeting of the Royal Asiatic Society of Bengal 
held at Calcutta on Monday, the 1st August, 
Mr. P. O. Bodding read a paper on the every- 
day life of the santals. The author who has 
spent a life-time in the midst of the santals 
possesses an intimate knowledge of their life. 
The paper gives an account of the village 
organization, agricultural activities, social habits, 
food and clothing. 

* 4= ^ 


Current 
Science 

National Academy of Sciences. — Sir Shah 
Muhammad Sulaiman, Judge of the Federal 
Court, has been unanimously elected President 
of the National Academy of Sciences, India, at 
a meeting of the Council and the General 
Body of the Academy held on Sunday July 17. 

The Council of the Academy also decided to 
award the Education Minister’s Gold Medal 
for the year 1938 to the author of the best paper 
published in the Proceedings of the Academy 
in the subjects Botany, Zoology ani AgL-icalbure. 

4s 4« 4« 

Indian Botanical Society. — Dr. Yajhavalkya 
Bliaradwaja, m.sc., Ph.D. (London), E.n.s., f.n.i.. 
Professor of Botany and llead of the Department 
of Botany, Benares Hindu TTnivorsity, lias been 
elected the Secretary of the Indian ILitanical 
Society in i^lace of Dr. E. K. Janaki Ammal who 
has resigned. 

4e 4c 4: 

We are happy to congratulate Dr. M. S. 
Krishnan on his appointment as Assistant 1 )ii*octor 
of the Geological Survey of India. Dr. Krislman 
who has a distinguished record of service as an 
officer of the Geological Survey, has been called 
upon, on several occasions, to fulfil responsible 
offices. He was a member of the Indian Coal 
Mining Committee of 1937, and President of the 
Geological Section of tlie Indian Science Congress, 
1936. He has the distinction of being the first 
Indian to be appointed to this post. 

* 4s 

Dr. Arthur Geddes. — The well-known Geo- 
grapher from the University of Edinburgh and 
son of the late Sir Patrick Geddes, is just now on 
a visit to India making a G eographical Reconnais- 
sance of the Country. He is greatly interested 
in the ‘ human’ side of i-egional geography, and 
will stay in India for about six months. Seeing 
that Man has always shown a tendency to live 
in social groups, a study of tlie organisation, 
maintenance and development of tliis group 
life will naturally be of great interest, especially 
when correlated with physical and geographical 
changes in environment. It is fi-om this point 
of view that Dr. Geddes proposes to study the 
regional geography of India, and he has already 
done some work of this kind in Bengal during 
his brief visit to this country about ten years 
back. He is convinced that opportunities for 
such studies in India are immense, and has now 
come back to make a longer stay with a view 
to see more of the country in detail and gather 
first-hand knowledge in regard to the problems 
in which he is interested. On tlie conclusion 
of this study tour, Dr. Geddes proposes to 
publish an elaborate monograph dealing with 
the results of his researches, and we have no 
doubt that this publication will be a valuable 
and pioneer contribution in this new and fasci- 
nating field of geographical studies in India. 

* 5|c 

Medical Congress. — Colonel I. Froilano de 
Mello, by invitation of H. E. the Minister of 
Colonies from Portugal, will attend the following 
Congresses : — 

1. Thirty-second South African Medical 
Congress which will be held in Ijourenco Marques 
(Delagoa Bay) under the presidentship of Dr, 
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Vasco Palmeriim, Director of Medical Service in 
Mozambique, from Sth to 14th September. The 
work of this Congress is divided into five 
main sections : Medicine, Surgery, Obstetrics, 
and Gynaecology, Public Health and special sub- 
jects comprising Ophthalmology, Otology and 
Laryngology, Dermatology, Venereology, Radio- 
logy and Physiotherapy, An-resthetics, Pediatrics, 
Psychiatry and Neurology. Many distinguished 
professors of Johanessburg, sucli as Prof. W. H. 
Craid, Dr. W. Russell, Groeber, C. Smith and 
some of Portugal (Prof. Gentil, Costa Sacadura, 
.T. Porto, Moraes Frias) will attend the Congress. 
In plenary sessions the following important 
problems will be discussed : — 

“Bronchopulmonary non-tuberculous chronic 
suppurations from the medical, surgical and 
radiological points of view. 

“Malaria, to which Prof. F. de. Mello contri 
butes two papers on experimental treatment 
of malarial splenomegaly by the method of 
Ascoli, and treatment and prophylaxis of 
malaria through chimiotherapy. 

Col. de Mello will also read a paper on Levuroses 
in human pathology. 

Third International Congress of Tropical 
Medicine and Malaria to be held in Amsterdam 
from 24th September to 1st October, under the 
presidentship of Dr, G. Gryns, the section of 
Malaria being presided over by Prof. N. 11. 
Swellengrebel. The items of tliis Congress 
comprise; (1) Deficiency diseases ; (2) Filariasis ; 
(3) Leptosperosis ; (4) Yellow Fever ; (5) Anti- 

plague Vaccination; (fi) Amebiasis; (7) Malaria; 
(8) Rabies ; (9) Rickttsiosis ; (10) Extermina- 

tion of Glossinae. 

* 

Sir Arthur Olver, until recently, Animal-Hus- 
bandry Expert, Imperial Council of Agricultui*al 
Research, India, has been ai:>pointed Principal of 
the Royal (Dick) Veterinary College, Edinburgh, 
in succession to Principal Bradley. 

* * * 

University of Allahabad. — Pandit Amarnatli 
Jha, Head of the English Department, assumed 
charge of the Vice-Chancellorship on the 8th 
August, in place of Mr. Iqbal Narain Gurtu, who 
has gone on leave. 

:i: :1: 5{: 

Travancore University. — A grant of Rs. 8 
lakhs was made by the Travancore Assembly 
for the newly started Travancore University. 
A sum of Rs. 2 lakhs will be spent for tlie Uni- 
versity buildings and 6 lakhs for curiae nt expendi- 
ture in the various Colleges and Univer.sity 
Institutions such as the Library and Museum. 

* * Sf. 

University of Calcutta. — According to a 
XJyiited Press message the KSyndicate of the 
Calcutta University has decided to start a 
degree course in Architecture — Bachelor of 
Architecture- — which will be open to any under- 
graduate of the University. 

The course will cover a period of four years, 
two years for the Intermediate Examination, 
and two for the Bachelor degree examination. 
Passed B,Sc, students will be exempted from the 


first year class of tlie Intermediate course, but 
tliey will liave to qualify themselves in the draw- 
ings section prescribed for the first year of the 
Intermediate Examination. 

5iS ^ 

Benares Hindu University. — According to an 
A ssociated Press message, at the instance of 
the U.P. Government, the Benares Hindu Uni- 
versity lias deputed two experts to Almora and 
Mirzapur for a survey of mineral possibilities 
in these hilly tracts. It is stated that copper 
and iron ores exist in Almora district, hut have 
remained unexplored so far, duo mainly to 
communication and transport difficulties. The 
government have sanctioned six thousand rupees 
for tlie purpose. 

5t: * 

Madras University. — The Degree of Master 
of Science lias been conferred on (1) Mr. N. 
Sabrahmanya Wariyar, in consideration of thesis 
entitled “ A C4iemical Examination of Some of tlie 
Travancore Plant Products” and (2) K. Tjaksliniana 
Rao, in consideration of thesis entitled “ Deflection 
in Reinforced Concrete Structures”. 

Ai ^ ^ 

Dr. B. V. Raghavendra Rao has been awarded 
the Degree of Doctor of Science by the University 
of Madras for his thesis entitled “ Investigations 
in Light Scattering and Spectroscopy,” which lie 
carried out as a research student of Sir Venkata- 
raman, in the Physics Laboratory at the Indian 
Institute of Science. We have pleasure in con- 
gratulating tlie young man who, we hope, will be 
able to carry forward the brilliant researches he 
has initiated. Ilis w^ork forms an important 
contribution to our knowledge of light scattering 
in liquids and the nature of tlie liquid state. T^ie 
importance of the results obtained by the author 
lias i*eceived handsome recognition from subse- 
quent workers in authoritative journals and refer- 
ence books, and the British Delegation of Pliysi- 
cists, who had opportunities of examining the 
work of Dr. Raghavendra Rao, have, in a conti'i- 
bution publLslied in Nature (Vol. 141, No. 35()2, 
February 5, 1938) on Scientific Research in India 
observed that“ at the Tata Institute at Bangalore 
the experiments in tlie Physics Section on back- 
ward internal scattering of Uglit in li(|uids show 
a combination of high experimental skill and 
first-class apparatus.” 

♦ * ♦ 

Academia de Sciences e Artes, Av. Marechal 
Floriano, 5, Rio de Janeiro, Brazil.* 

Our attention has been recently drawn by Mr*. 
M. T. Ohobe, Indian Institute of Science, Banga- 
lore, to a series of articles tliat appeared in the 
Industrial mid Engineering Chemistry (News Edi- 
tion), exposing tlie hona jides of the Academia de 
Sciences e Artes. As we liave no doubt, that the 
facts concerning this Academy will interest our 
readers we are quoting below the relevant portions 
from Mr. Chohe’s letter. 


* Since writing the above. Prof. B. Uasannacharya of 
the Benares Hindu University has also drawn our atten- 
tion to the articles appearing in the Industrial and 
Engineering Chemistry (News Edition) regarding the 
Academy, 
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In an editorial of tlio Tncl, aud Chem. 

(News Edn., 193(1, 14, 492) it is stated ‘‘ ^Ve have 
inade careful inquiry througli reliable and estab- 
lished channels and learn, . . . that this academy 

is not a reliable institution we expose this 

swindle in the interest of our readers.” 

I^ater, a prominent chemist from rBrazil, C. E. 
Nabuco de Araujo, Jr. Avrites (IntL and Enfj. 
Chem.., News Edn., 1937, 15, 132) ‘‘tliis accidemy 
is not a reliable institution ” and “ the .Ministry 
of Labour refused to register tlie diplomas of 
chemists granted by that academy, since it is 
not recognized as an ofTIcial school. ...” 

Further warning* bv the Editor of tlie Tnd. and 
Eng. Chon. (News Edn., 1937, 15, 189) : ‘‘This 
is not a reputable institution, an<l money should 
not be Avasted in securing its proffei*ed degrees.” 

In s])ite of these notices, chemists in U.S.A. 
were still appmaclied. So the Editor reproduced 
a idiotograpli of the diploma along Avith the 
correspondence pertaining to it, as received by 
tlie members of A.C.S. (Ind. and Eng. Chon., 
Ncavs Edn., 1937, 15, 452), 

More recently C. E. Nabuco de Araujo, Jr., 
Faixa, Postal 970, Rio de Janeiro, published a 
note in the same Journal (1938, 16, 70) Avherein he 
writes : Because of this exposure the Brazilian 

Chemical Society, of which I am honorary presi- 
dent, presented a petition to the government 
requesting that the ‘ Academia ’ be closed in 
accordance with the law regulating the exercise 

of the chemical profession "in Brazil In 

order to avoid a repetition of sucli practices, it 
Avill be of great help to the Brazilian Chemical 
Society, if American chemists will call its attention 
to any future solicitations of like chaiucter.” 

T. H: 

Professor B. Sahni, F.R.S., Head of the De- 
partment of Botany, University of Ijiicknow, has 
returned to India after liis recent vdsit to Vienna. 
AVe liaA^e pleasure in welcoming him. 

* 

We have pleasure in amiouncing that 
Dr. Nazir Ahmad, o.R.ri., Ph.D., ‘p.inst.p.. Direc- 
tor, Cotton Ijahoratory, Professor M. R. Siddiqui, 
jvr.A., ph.D., F.N.I., Osmania ITni\’'ersity, and Dr. 
Khwaja Habib Hasan, L.Ag.,M.sc., Ph.D., Director, 
(Government Industrial Laboratory, Hyderabad, 
Deccan, have accepted our invitation to join Die 
.Board of Editorial Co-operation, and Ave AA^elcome 
tliis accession of strength to the large body of 
scientists forming the Board. 


Announcement. 

The Eleventh International Congress of 
Chemists, will be held in London, in 1941, about 
the time of tlie celebrations of the Centenary of 
the Chemical Society. 

The Seventh International Management 
Congress. — The Seventh International Manage- 
ment Congress Avill be held at the United States 
Chamber of Commerce, Washington, from Sep- 
tember I9th to 23rd. The objective of the 
Congress is a free discussion, from a world-wide 
view-point, of the problems and achievements of 


management in agriculture, industry and the 
liome. An attempt is made : 

(1) to provide a forum fo? the interchange of 
management experience in order to increase the 
efficiency of production and consumption of all 
forms of goods and services ; 

(2) to appraise the present situation and 
probable future course of management in its 
broader, social and economic aspects ; 

(3) to provide an authoritative and public 
reminder to management itself and to the Avorld 
it serves, of the fact that the only type of manage- 
ment worthy of the name is that which contri- 
butes to the Avelfare of mankind. 

Francis Amory Septennial Prize. — In com- 
pliance with the requirements of a gift under the 
will of the late Francis Amory of Beverly, Massa- 
chusetts, the American Academy of Arts and 
Sciences, announces the offer of a septennial 
prize for outstanding work Avath reference to the 
alleviation or cure of diseases affecting the human 
genital organs, to be known as the ‘^Francis Amory 
Septennial Prize The gift provides a fund 'from 
which the income may be awarded for conspicu- 
ously meritorious contributions to , the field of 
knowledge “ during the said septennial period 
next preceding any award thereof, through experi- 
ment, study or otherwise. . .in the diseases of 
the human sexual generative organs in general 
The prize may bo awarded to any individual or 
individuals for Avork of “ extraordinary or excej)- 
tional merit ” in this field. 

In case there is work of a quality to w<arrant it, 
the first award will be made in 1910. Tlie total 
amount of the award will exceed ten thousand 
dollars, and may be given in one or more awards. 
It rests solely within the discretion of the Aca- 
demy Avhether an award shall be made at the 
end of any given seven-year j^eriod, and also 
whether on any occasion the prize shall be award- 
ed to more than a single individual. 

While there will be no formal nominations, 
and no formal essays or treatises will be required, 
the committee invites suggestions, which should 
be made to the Amory Fund Committee, care of 
the American Academy of Arts and Sciences, 
28, Newbury vStreet, Boston, Massachusetts, 
U.S.A. 

Seventh International Congres s of Genetics. 
— The Seventh International Congress of Genetics 
will meet in Edinburgh in 1939, probably 
August 23 to 30, under tlie Presidency of Dr. 
N. I. Vavilov, Director of the Institute of Plant 
Industry, Leningrad, U.S.S.R. Detailed ])lans arc 
not yet worked out but it is planned that at the 
plenary sessions, invited speakers will discuss 
selected topics such as Animal and Plant Breetiing 
in the light of Genetics, Certain Aspects of tlie 
Gene and Chromosome Theory, Polyploidy and 
Hybridisation in plants, Human Genetics, Pro- 
perties of the Chromosome. There Avill probably 
be sectional meeting's dealing with Animal Breed- 
ing, Plant Breeding, Physiological Genetics, 
Human Genetics, Gone and Chromosome Tiieory 
and so forth. There will be the usual run of 
demonstrations, public lectures, official receptions 
and probably a iire-congress tour. For informa- 
tion, those interested may comniunicate with 
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F. A. E. Crew, Esq., Institute of Animal Genetics, 
West Manis Road, Edingurgh, 9, Scotland. 

Epidemic Dropsy. — In a letter addressed to 
the Editor, Indian Medical Gazette (193S, 34, 
No. 2), Lt.-Ool. B. N. Chopra, Director, School of 
Tropical Medicine, Calcutta, and Dr. R. B. Lai, 
Director, All-India School of Hygiene and Public 
Health, Calcutta, have issued an appeal to the 
Medical Profession for co-operation in the study 
of tlie causative principles of Epidemic Dropsy. 
They write that “ India is already ravaged by 
such diseases as malaria, leprosy and tuberculosis, 
the loss of life and disablement are appalling. 
Notwithstanding these scourges, another disease 
has made its appearance during the last sixty 
years. It is popularly known as ‘ beri-beri 
but as it is quite distinct from diseases caused by 
a vitamin deficiency, it has been labelled as 
‘ epidemic dropsy Serious epidemics are 
fortunately rare, but it has made a more or less 
permanent home in Bengal, and a large number of 
people suffer every year. They do get over it 
temporarily, but a damaged heart is left as a 
permanent legacy, in most of the cases. Only 
those people who consume mustard oil are attacked; 
Sikhs, Marwaris and Europeans on European 
diet do not suffer at all. All samples of mustard 
oil are not harmful, but evidences have now 
accumulated which makes us feel that certain 
samples of mustard oil have got a poison res- 
ponsible for the symptoms. It has not been 
found possible to isolate this poison so far. It 
is extremely difficult to get those samples of oil 
which produce swelling of the legs and damage to 
the heart. We sincerely appeal to the medical 
profession to help us in the investigation of the 
causative principles of the disease by putting us 
in touch with samples of oil which they think are 
responsible for the causation of the disease. Any 
information regarding the source of supply of the 
oil, e.g., the oil mill, etc., will be appreciated. 
We have no doubt that if the public help us the 
cause of ‘ epidemic dropsy ’ would be definitely 
ascertained and the disease totally eradicated.” 

Sir P. C. Ray 70th Birthday Commemoration 
Medal. — Applications are invited from Research 
Chemists heloiv 3o years of age for the above 
competition. Only independent papers, which 
have been published in the Journal of the 
Indian Chemical Society during 1937, will be 
considered. 

Applications together with 3 copies of reprints 
of each paper are to reach the Hon. Secretary, 
Indian Chemical Society, Post Box 10857, 
Calcutta, not later than 30tli September 1938. 

Mysore University. — The Sri Krishnarajendra 
Silver Jubilee Lecture for 1938 will be given on 
Saturday, 27th August, at Bangalore, by Rao 
Bahadur Dr. A. Lakshmanaswami Mudaliar, 
M.D., P.C.O.O., a leading authority on Gynae- 
cology and Obstetrics. The subject of his 
address is “The Discoveries of Medical Science 
and their Effect on Human Welfare”. 

We acknowledge with thanks, receipt of the 
following : — 


“ Agricultural Gazette of New South Wales,” 
Vol. 49, No. 7. 

“ Journal of Agricultural Research,” Vol. 56, 
Nos. 8-12. 

“ Indian Journal of Agricultural Science,” Vol. 

8, No. 3. 

Monthly Bulletin of Agricultural Science and 
Practice,” Vol. 29, No. 6, 

“ The Phillippine Agriculturist,” Vol. 28, No. 2. 

“ Allahabad Farmer,” Vol. 12, No. 3. 

“ Journal of the Royal Society of Arts,” Vol. 86, 
Nos. 4466-68. 

“ Biochemical Journal,” Vol. 32, Nos. 5-6. 

“ Biological Reviews,” Vol. 13, No. 3. 

“ Communications from the Boyce Thomson 
Institute,” Vol. 9, No. 4. 

“ Chemical Age,” Vol. 38, No. 991 ; and Vol. 39, 
Nos. 992-94. 

“ Journal of Chemical Physics,” Vol. 6, No. 7. 

“ Journal of tlie Indian Chemical Society,” 
Vol. 15, No. 5. 

“ Berichte der Deutschen Chemischen Gessel- 
schaft,” Vol. 71, No. 7. 

“ Journal de chemie physique,” Vol. 35, No. 5. 

“ Experiment Station Record,” Vol. 78, No. 6. 

“ Transactions of the Faraday Society,” Vol. 34, 
No. 207. 

“ Indian Forest Records,” Vol. 3, No. 10. 

“ Forschungen und Fortschritte,” Vol. 14, 
Nos. 20 and 21. 

“ Genetics,” Vol. 23, No. 4. 

“ Bulletin of the Health Organization (League 
of Nations),” Vol. 7, No. 2. 

“ Scripta Mathematica,” Vol. 5, No. 2. 

“ Bulletin of the American Meteorological 
Society,” Vol. 19, No. 5. 

“ Calcutta Medical Journal,” Vol. 34, No. 2. 

“ Review of Applied Mycology,” Vol. 17, No. 6, 
and Index to Vol. 16. 

“ Nature,” Vol. 141, Nos. 3582-85. 

“ Indian Journal of Physics,” Vol. 12, Part 3. 

“ Research and Progress,” Vol. 4, No. 4. 

“ Journal of Research (National Bureau of 
Standards),” Vol. 20, Nos. 2-4. 

“ Ceylon Journal of Science,” Vol. 4, Part 4, 
Section D. 

“ Sky,” Vol. 2, No. 9. 

“ Lingnan Science Journal,” Vol. 17, Nos. 2 
and 3. 

“ Science Forum,” Vol. 3, No. 1. 

“ Science Progress,” Vol. 32, No. 129. 

“ The Indian Trade Journal,” Vol. 130, Nos. 
1673-76. 

“ Journal of the Annamalai University,” Vol. 7, 
No. 3. 
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Indian Academy of Sciences. 

July 1938. SECTION A.— Nazir Ahmad 
Ghowdhry and II. D. Desai : Heierocyclic 
Coni'pounds, Part V IT. Coumarms from Resaceto- 
phenone and CycTic-^-ketonic Ef^ters. — Tlie conden- 
sations have been carried out in tlie presence of 
phosphorus oxychloride, with the formation of 
7-hydroxy- 6-acetyl derivatives of cycloliexano- 
and octalino-coumarins. M. A. Govinda Rau : 
Diffraction of Light hy Superposed Ultrasoyiic 
Waves. — Pictures are reproduced showing the 
presence of combinational lines as well as the 
characteristic manner in which their number 
and intensities depend upon the intensities of 
the original spectral orders. P. V. Sukhatme : 
An Application of the Bi-partitional Function 
Hg (P, Q) in the Enumeration of differeyit Samples 
from Finite Population. Nazir Ahmad Ghowdhry 
AND R. D. Desai : Heterocyclic Compounds. Part 
VIII. Coumarins from Alkylcyclohexanone-2- 
carhoxylates and ’'Ivons-^-decaloneS-carhoxylate. 
K. S. K. Iyengar : On Linear Transformations of 
Bounded Sequences — II. P. Nilakantan: Magne- 
tic Anisotropy and Pleochroism of Biotiie Mica. — The 
biotites are highly anisotropic, the anisotropy and 
pleochroism increasing more than linearly with the 
ferrous iron content. The pleochroism of biotite 
is discussed in the light of Saha’s view that 
absorption of light in inorganic salts of elements 
of the transition series is due to transitions 
involving the reversal of the spin vector of one 
of the third electrons of the Catolin. 

July 1938. SECTION B,— P, N. Mehra : A 
Study of the Chromosome Number in Some Indian 
Members of the Family Codoniaceae. — The diploid 
chromosome number in each of the three Indian 
species Fossomhronia himalayensis Kash., PciJa^o- 
phyllum indicum Kash., and Seu'ardiella tuberifera 
Kash. is 18, but the morphology of tne chromo- 


somes in each species is different from the other 
The basic chromosome number in the family 
Codoniacecc. appears to be 9. P. N. Mehra : 
Ahyiorynal Sporocarps hi Marsilea minuta Linn. — 
The megasporangia of the normal type are abso- 
lutely lacking in the sporocarp. In the sporangia 
there are found 16 fairly large irregular angled 
spores which apparently seem to be non-functional. 
In others there are observed 16 such large spores 
and besides a few other comparatively similar 
spore-like bodies with thick walls. Another 
interesting fact is that a plant bears either all the 
normal type of sporocarps or all the abnormal 
sporocarps. Dontcho Kostofp : Heterochromatin, 
Somatic ''Crossing-Over'' and the Interchange 
Hypothesis between Non-Homologous Chromosomes . — 
An attempt to correlate a series of phenomena, 
connected with chromosome interchanges and 
crossing-over. A number of existing theories and 
hypotheses have been considered in the light of 
new researches and for a series of phenomenon new 
interpretations are given which should be consider- 
ed at present as working hypothesis. S. B. 
Kausik : Studies in the Proleacex. S. M. Sibtatn : 
Studies on the Caudal Autotomy and Regeneration 
in Mabuya dissimilis Hallowell. 

Indian Association for the Cultivation 
of Science. [ProGeedings.) 

May 1938. — W. Bothe : Hard Cosmic Ray 
Showers. S. R. Das : A Study of Sulphur Allotropes 
by the X-Ray Diffraction Method. Part I. K. 
Banerjbe and Abdul Haque : Space Group of 
Creatinine. H. Mukherjee : Determination of the 
Frequency of the Oscillator ivith a Condenser. 
S. Sharan ; Magneto Resistance Change of Ferro- 
magnetics in Alternating Magnetic Field. R. R. 
Bajpai and B. D. Pant : A Study of the F. Region 
of the Ionosphere. 
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Government and 

TFT a recent public address^’' Rao Baliadnr 
Dr. A. Lakslimanaswami Mudaliar ob- 
served that : 

“ Occasionally a discordant note is struck 
and not infrequently the criticism is levelled 
against scientific workers tliat their work is 
not immediately of benefit to the crying- 
needs of the country, and has no practical 
value to Statesmen and Politicians, or that 
their work has only led lo the discovmries 
being utilised for increasing the destructive 
forces against liumanity. ddiat either of 
these criticisms is not justified will be appa- 
rent to any student of science.” 

Almost simultaneously Lord Rayhdgh in 
tlie second part of liis presidential atldress 
to the British Association for the Advance- 
ment of Science remarked : 

“ Science, it is urged, is the source of all 
the trouble : and we may look to scientific 
men for some constructive conti'ibution to 
finding a remedy. It is worthwhile to enquire 
what basis there is for this indictment, and 
whether in fact, it is feasible for men of 
science to desist from labours which may 
have a disastrous outcome, or at any rate to 


* The Sri Krislinarajendra Silver Jubilee Lecture, 
1938, University of Mysore, 
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Medical Service. 

liolp in finding other men to use and not to 
abuse the fruits of those labours.” 

Science is xudmarily the study of FTaturc 
in all luu’ moods and tenses and her gifts are 
absolutely unmoral. They acquire an adjec- 
tival character only when man hastens to 
stand iioiiii substantive to them. The busi- 
ness of science is ludther to kill nor to save 
human life. Its only function is to add to 
the general stock of knowledg-e. When we 
apply this knowledge to human affairs, 
questions of value arise. In view of the 
abuse made of certain, branches of scientific 
knowledge, leading to the destruction of 
civil po])ulations, sidcmtists may perhaijS 
consider the desirability of reverting to the 
amdent practice of hiding their light under 
coinimmal hiislnds ; and it may not be unwise 
to do so, because liuman society in the middle 
of the twentietli century is still like a giddy- 
minded girl whose wisdom lias not kept pace 
with the accumulation of fortunes. It looks 
as tliougii a new type of society has to merge 
into being for handling the gifts of science 
without reproach and with beneficence for 
all. 
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Governuient and Medical Service 


The Jubilee adflress -vvaK set in a historical 
background, and the main thesis was that 
while curative medicine has got a large part 
to x:)lay in alleviating the suffering and rediev- 
ing the distress of individuals, it is in the 
wider field of preventiv(‘ medicine that the 
real solution li(‘S for the eradication ot 
disease Illness has an economic aspect 
which ought to receive comparatively wider 
attention in the programme of measures 
devised by society and governnnmts for 
ensuring the health and liii.ppiness of the. 
civil populations. It mu.st be berne in mind 
that the economic loss comprehends net only 
tlie momd.ary cost of combating ill-health, 
but also the diminishing return due to sick- 
ness. If these two sides are added togeth(U‘ 
in order xn'opcudy to show the ])urely financial 
or numerical assessment of the cost of hl- 
healtli to the nation, governunuits may be 
induced to make a far greater contribution 
towards t-he prinanition and speedy relief of 
sickness or disablement in the social com- 
munity, whose luaxlth represents its prosper- 
ity. AVhile refiecting the rapid changes 
taking place around us, we sometimes wondcu* 
how far and in what manner a govermmuit's 
capacity for service to its citiz(ms in this 
direction is conditioned by its form. We 
are not indifferent to the converse study, — 
in the manner and the degree in which the 
citizen must serve his government in order 
that the fullest possibilities of government 
may be achieved. The capacity of the. 
citizen at once to serve the govermmmt and 
to be guided by it, and thus to make of 
government a living partnersbip is, we 
think, dependent npon a wdder, more explicit 
and more continuous education of the public 
than now obtains in the fundamental con- 
cerns npon which both government amd the 
life of the individual citizen are predicated. 
Without such co-operation we must continue 
to have a people whose health, education and 
employability would be eternally irritating 
problems. 

Dr. Lakshmanaswami Miulaliar has given 
an enlianced conception of what national 
health really is, which is one of a very 
positive, nature. It relates not only to the 
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absence of diseas(\s, and the proper functions 
fulfilled by the members of the community, 
but it embraces the sum total of human 
personality. It concerns not only with the 
bodily structure, but with every fibre of the 
mind and even with character. Thie respons- 
ibility in promoting these wider aims, fuller 
conceptions and increased values is mainly 
to be shared by th(‘ medical profession, 
governments and the individnals. The 
Jubilee Lecture emplnmses the immediate 
medical responsibility arising from the results 
of recent research in medicine, snrg{‘ry and 
the allied sciences, tlie possibilities of which 
have been realised in immunisation against 
epidemics or infective diseases, tlie function- 
ing and control of the neuro-einlocrine 
system, the new psychological approach to 
the study of the human mind, and the 
treaotment of civilisation disorders, the 
analysis of food-stufls and the fundamental 
importance of vitamins and the new science 
of genetics, disclosing the nature and 
mechanism of human heredity. Do tli(‘ 
politicians who control the destiny of large 
populations, liave the necessary acquaintance 
with the contributions wliicli tli(‘. bnman 
sciences are making to the social probhmis, 
which they have to study and solve. It 
seems to ns that viewed from tlu^. wider 
standpoint the responsibility of maintaining 
and improving the health, of a population has 
passed from the medical profession to gov- 
(uaiment action. Yet the paramoimt rcss- 
ponsibility of tlie individual for Ids own 
health and for his own local (mvironment 
rcunains. The efforts of the medical jirofcvs- 
sion and of governments are easily nullified 
by individual ignorance and unwisdom. Wo 
consider that more than Wardhaising ” 
onr schools, a definite curriculum for the 
inculcation of health habits in the elementary 
schools, the instruction in biology, hygiene 
and health knowledge in the higlier stages, 
and the encouragement and traiuing in 
liealtli wisdom in the later years of education 
would seem to be urgently called for, and 
such a policy might undoubtedly prove 
more significant to the interests of the com- 
munity, tlian the futile elTorts to solve the 
“ Eabeldom of India. 
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TN a. scries of brilliant editorials in 
^ Nfatvre, toll owed by a eoniprelien.siv(‘ 
Synipc.siinni on Social and Internationa] 
Eolations of Science, Sir Kicliard Greo-ory 
has been advocating tliat steps be taken to 
formulate the iinniediate purx'^ose of sci<mcc 
into a logical and constructive^ prograinnu^ 
of work for tlu^ betteu’iiient of linnian 
relations and conditions of (‘xisteuK'.e. The 
result of Sir 'Richard Gregory \s adlon has beeui 
a wide awakening of consciousness among 
scieutilie woihers that their inbux^st in the ])ro- 
motion of social well-being and internal ional 
cordiality is both xnofound and positiveu 
Accordingly prox^osals for iiivf^stigations of 
th(^ social and x>i-d:)lic problcnis on an inter- 
national basis have beem favourably re(adve(l 
by scientists in America and in most of tlu' 
European countries. The outc.ome of this 
general inovemmit has found ('xi>r(‘ssion 
in the establishment of a new Division by 
the British Association for the Social and 
International E(dations of Scienecu We i*('- 
X^roduce b(dow th(‘ memorandum pr(‘paved 
for the (‘.onsideration of the Gemu'al Gom- 
mittee. 

I. Proi’Osal for the Estabetsiimicnt 
OF A New '.Division. 

At the ]u*oscnt tniie a si I'ong fedlng exists that 
the social relations of sdence demand close and 
obj('ctive. study. The ciiu'stion has been dealt 
with recently in tiu' })i‘ess a.nd elscnvlieiH'. At an 
informal meid-ing of ])ersons sj)ecia,lly inbn'ested, 
it. was stated that tliere is nothing in the constitu- 
tion of the British Association to prevent the 
establishment of machinery within that organisa- 
tion for the ])iirj)ose desired. A resolution was 
thei-eiipon addi'csscal from this nu'eting to tbe 
(himcil of tlie Association, inviting the Association 
to establish a special de])artm('.nt which would 
c.onsidcn- the social and international r(dations of 
science, by means of enquiry, publication, and 
the holding of meetings not necessarily confined 
to the annual meetings of the Association. 

International relations were siieeified in fhis 
resolution ])rimarily because of the dee]) int(‘rest 
of the American Association for tlie Advancement 
of Science in the subject. Discussion is ex[)ected 
to take place between ofiicers of the two Associa- 
tions, during the xu*esent summer, on tlie best 
means for international co-ox)eration. 

Tlie Council supported tlie x)i‘oposal to establi.s]i 
an organisation for these purposes within tlie 
Association. They appointed a Committee to 
formulate a sclieme for the w^orking of such an 
organisation, to be presented to the General 
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Committee at the (Cambridge IMceting. Tt is 
thought that the organisation should work on 
lines in some respects dilterent from those of a 
Section, and should not bear that title. The term 
Division is therefore recommended. 

The purpose of the Division would be to further 
the objective study of the social relations of science. 
The problems witli which it would deal would be 
concerned with the cdTects of advances in science 
on the well-being of the community, and, reci- 
procally, tlie efi'ects of social conditions upon ad- 
vances in science, 

ITie I >i vision would be worked by a (^ommittee, 
nominated amiually by the Council and apjiointed 
by tlie (hmeral ('ommittee. Tlie Council sliould 
have power to a])|)oiiit additional members of the 
Committee during the yeai*. 

The Committei* should embody tlie existing 
British Sciemee (Uiild (Committee of tlie Associa- 
tion. inasnuicli as the Norman. Lockyer, Alexander 
Pedler, and Radford Matlier Jjectures, now ad- 
ministered by tliat ('ommittee, would api:)ropriate- 
ly come within the piurview of the Division. 

Idle President of tlie .Vs.sociation and the 
(h.Miei'al OfTicers sliould be ex-officio members of 
the ('ommittet'. A ('hairman of tlie Conunittee 
sliould be a])point(‘d for a fixed period of office. 
A fixed pro]) 0 !’ti(.)n of the ordinai*y members of 
ih(‘ ('ommittee should letire annually (as in the 
case of the ('ouncil) and should not be eligible for 
i m ! 1 1 ed i at( ‘ re-el ecti on . 

The funcihins of tlu^ C'ommittoe would be : 

{(() 1^0 a.rra.ng(‘ nu'etings of the Division both at 
the time and jilacii of Mie Annual Meetings of tlie 
Association, and cdsewlicu'e at otlioi* times, as in- 
vited or otherw'ise a,rranged ; to ai)])oint speakers, 
and to accept or nqoct eommunications offered 
to tlu‘ Division. 

(/)) To furnish mateilal for the information of 
th(‘ ])u})lit^ 

(c) Idi co-oi*dina,te work dilating with the social 
relations of scicmei', both at home and abroad. 

{(I) Id) be ])r(q)a.red to act in a. consultative 
capacity and to supjily information, and to that 
end to (‘stalilisli relations with organisations and 
persons engaged in xira.ctical a,dministration. 

(Por the furtlierance of the abov(i obj('ets, tlie 
(-ommittee, imnuuliattdy U])on the establishment 
of t!i(‘ Division, shouhl issue an announcement 
tlK‘r(‘of, togtdher W'ith a rea,son(‘d statement of its 
aims, t-o institutions and other organisations and 
individuals known or likidy to be intei*ested in its 
woi-k.) 

(c) To set u]) sub-committees for executive 
])ui*post‘s, or for research, enquiry, or co-ordination. 
If any such sub-committee should require a grant 
of money for its work, the Committee should be 
emxiowered to apiily for such grant to the General 
Committee or the Council in accordance with the 
usual xirocedure relating to research committees. 

(/) To maintain close relations with the Sec- 
tions of tlie Association and their Organising 
Committees. In xiarticular, tliere may be imagin- 
ed subjects which two or more Sections might be 
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<1 is posed to recommend to tlie Division for flis- 
eussion, in lien of arrangino- joint meeting's of tlie 
^Sections. The Committee of the Division, on 
its part, should he enabled to invite the advice 
of tfie sectional organisations on all appropriate 
^liiestions. The Organising Sectional Committees 
slioiild bo kept regularly informed of the activities 
of the DiAusion. 

nPho Committee should meet regularly through- 
out tivc year, at intervals determined by itself, 
and in x^articular it should liold a meeting at or 
muvr the time of the joint meetings of Organising 
Socttional Committees in .Tanuary, in order to 
u.ssiiro the r-elations AAotli the Sections referred to 
ahnvo. 

TIio C^jmmittee slionld reiiort to the Council 
-IS a nd Avlien necessary, and aiimially tlirough the 
<lt>unc:l to the Cenei*al Committee*. 

11. Proposal for a QuAiiTrmLY Report. 

In November 1037 the Council directed tl)o 
fh'neral Officers to consider and report upon the 
foi'uuit and printing of the Report of the Associa- 
tion. Subsequently, the Committee which was 
a.i)polnted to formulate a sclieme for the new 
Division I'ofei’red to above Avas instructed also to 
c<^nsider a 7 id re])ort upon the whole question of 
^publication by the Association. 

The Committee, after considering vari()us 
.sclionios in detail, recommend that as fi-om the 
y<uxi* 1030—40 the Annual Volume should be su])er- 
seded by a Quarterly lie])ort. The Anmial 
voliimo ColloAving the Cambridge Meeting would 
thus be the last of its series. 

The principal considerations Avhich ha\np led 
i-he Cointnittce to make this recommendation are 
ns follows : 

Quarterly publication should go far to over- 
c“orne. the Avidespread belief that the British Asso- 
ciation is inactive except during its annual meot- 
iug*. The fact tint it now administers the 
Nhnunan Dockyer, Alexandei* Redler, and Radford 
Mabher Ijectures (whicli are giAmn at times and 
places other than those of the annual meetings) 
} points to tlie desirability of publication at less 
tJian annual intervals ; and the establishment of 
idle new Division on tlie linos recommended 
wunild strongly reinforce tins argument. 

Quarterly publication would provide the means 
of keeping members and the public informed as 
to the activities of the Association, as an annual 
volume cannot. Quarterly publication should 
ju*. lire VC a wider circulation than tire annual 
volume does for individual communications Avliich 
<iall for a AAuder publicity than they receive by 
inclusion in an annual volume. 

It is recommended tliat the Quarterly should 
afijnmr in October, January, Ajiril and July. The 
size ]■) reposed is royal octavo (axiproximately 
10 X fhV in.). It is suggested tliat the title The 
Aflvdncenwnt of Science should be transferred to 
tlie Quarterly from the present publication which 
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bears that name and contains the presidential 
address gumn at the annual meeting. In substi- 
tution for the publication of all these addresses 
together, it is proposed to issue individual addres- 
ses separately, at the time of the meeting. 

Tlie bulk of the material made available from 
the annual meeting Avould appear in the October 
and January numbers. There should, however, 
be the fullest possible measure of elasticity. This 
consideration might be expected to a})ply es- 
pecially to the rex^orts of research committees, 
for which delayed publication is sometimes found 
desirable ; or on tlie other hand publication in 
advance of tlie meeting at AAbich a particular 
I'esearch is to be discussed might be allowi'd at the 
discretion of the appropi'iate Organising Sectional 
(’onimittee. 

It is considered that the Journal of Sectional 
Transactions, as at x)resent issued at the annual 
meeting and subseciuontly incorjiorated in the 
Annual Report, is of little value as a X3ermanent 
record. It is iDroposed that tlie present Pro- 
gramme and Timetable should include the pro- 
gramme of each Section separately (as tlie Journal 
does noAv), AAdth abstracts of the briefest possible 
natui*e, or none where titles of communications 
Avould sul'fice alone. The transactions of the 
Sections should be reported in the Quarterly in 
narratiA^e form, and so far as finance would allow 
there should be additional opiiortimity for inibli- 
ca-tion in extoiso or full abstract, and for the 
rcpoi'ting of discussions. 

No changes in the terms of membership sub- 
scri]>tion are 3*ecommended ; life members and 
annual members noAV entitled to receive the 
Annual Report Avould receive the Quarterly. 
Tlie price of 3.9. (kl. per part is recommended for 
non-subscribers. 

The Quarterly should be marketed by arrange- 
ment Avitli a publishing firm. 

Tlie division into quarterly parts AAmuld in 
itself co.st little more than tlio anmial Amlumo, 
CA'en alloAAing for improvement of tlio formal. 
Additional matter for publication, however, 
AAmuld be expected from t.he neAv Division a,nd 
from more effective rejiorting of the Avork of the 
Sections. The establisliment of the new Division 
would increase clerical Avork in the ohice. On 
these considerations it has been estimated that 
the x^i'oposals liere made might involve the Asso- 
ciation in an additional annual exx^enditure of 
£ 1.00-500 in a few years’ time ; and in this evemt a 
tenq^orary draft ux^on cax^ital would be necessary. 

It is hox^ed, hoAAmver, that such additional 
expenditure Avould be offset by incr*eased sales of 
the Quarterly and rex)orts of the l*residential 
Addresses, as against those of the Annual Volume 
and tlie j^resent Advaiicemeni of Science^ and 
also by receipts from advertisements in the 
Quarterly. MoreoA^er, the establishment of the 
ncAV DiAUsion and the publication of a Quarterly 
are both measures which should helx) to increase 
the membership of the Association. 
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von Prof. Dr. 

^WECK nieiiier lotzteii drol Expeditionen 
Ai naeli USSR. China, ..Tibet und Indi(*n 
war die inagnctLselic Erforschiing eine der 
bislier — im inagnetiftclieii Sinne — iinbcka-nn- 
ten Flecken der Erde. Er inn f asst eii- 
Gebiet innerlialb : Pamir, Himalaya, Dsimg- 
arei und Schanghai. Meine magnetiseben 
Arbeiten haben sich nur mit den* Erforselinng 
(los Banes und der Bewegungen der Erd- 
kriiste befasst. 

Meinen magnetischeii Arbeiten lag ein 
peinlich genaii ausgearbeitetes Messi>ro- 
gramm zugrunde, zu dessen Durcbfiilirung 
besonders die zwei letzten Expeditionen 
ndtig waren, eine in den Jaliren 192G bis 
1928 und eine 1934 bis 1938, 

Auf der ersten Expedition liabe ieli eine 
Messkette von Taschkent aus liber Kuldscha 
— Ti-liua — Hami — Su-tsebou — Lantsebou — 
Kiike-nor — Tang-la nacb 2Tag-tsehu-ka (etAva 
200 km. nordlich Lbassa) gelegt und von bier 
aus liber Seben-ssa-dsong-Gartok nacdi Leb. 
xiuf dieser Messkette Iblgen die ermagneti- 
seben Stationen in Abstiinden von 20 bis 
30 km. Yon jeder Station musste die asl-ro- 
nomisebe Position bestimmt werden und im 
Anschluss daran das Azimut. An den soiTiit 
festgelegten astronomischen Fixpunktcui Aviir- 
den iolgende magnetiseben Element(‘ mit dem 
grossen magnetisclum Theodoliten festgelegt- : 
Deklination, TTorizontal-Jntensitilt uikI Verti- 
kal-Intensitat. Aiicli wurden tiiglieb die 
Scbwingungeii durchgeriihrt. Alle 100 bis 
200 km. Avurd(‘. mit Hibe des grossem niagiKd.i- 
sehen Tlieodoliten, (nn(‘s Erdinduktors und 
(‘ines Galvanometers die Inklination, (‘twa 
alle 70 km. wurden die Konstanten bestimmt. 
Alle 100 km. wurden hierbei zwei Ablenk- 
ungsmagiudiC benutzt . 

Im ganzen babe icb auf der erwabnten 
Sbrecke 157 magnetische Stationen erriebtet. 
Die Messung auf einer Station daiierte bei 
gilnstigen Verhaltnissen etvva 3, bei unglln- 
stigen bis zu 20 Stundeii. 

Durch diese Messungen konnte gerade i]n 
Klike-nor-Gebiet das theoretiscb so • inter- 
essante Umscblagcn der Variation der Hori- 
zontal-Intensity^ erkannt werden. 

An einigen Punkten, auf denen scboii 
frllber von niir Oder anderen Forscberii 
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erdmagnetisebe Beobaebtimgen aiisgefulnt 
worde Avareii, liabe idi YdcMbuliohmgsnu'S- 
sungen gemaclit, die der Bestimmuug dcu* 
Sebwankung den^ Sekular- Variation, d.i., der 
Prlifung der fortsebreitemden A'eriindc rung der 
magnetiseben Elenunte zugut(‘ kommen. 
Meine Beobaebtungen sind di(‘ ersten, in so 
umfangrdeber Ykdse, in Zentral-Asi( n aiis- 
gefiilirten. Damit die Messpunkte jederzdt’ 
wied(u* aufii‘efund(m werden und auf ihmai 
die magnetiseben Messungen Aviederholt wer- 
den kdnneu, liabe i(di von jedem Messpunkt 
(Station) und Umgebung eine Ortsskizze 
angefertigt. 

Die unbedingt(‘ Yoraiissetzung fllr die. 
Exaktbeit. der Messungen war die Prlifung 
und Eicbung der Instrunumte in d(U’ Form 
Amn Anseblussm(sssung(‘n in Potsdam bzw. 
Niemegk und in Dehra-Dim in der Survey of 
India, Avobei mir felgmide Ilerren der Surve^y 
of India stets die Aveitestgelu^nde Unten*- 
stiitzung batten zuteil werden lassin : Der 
Direktor d<‘r Surv(\v of India Colonel C. M. 
Thompson, Major G. Bomford, n. e., Dennis 
Kingston Rennielc, M.n.i:. Rai Sabib P. 11. 
Matbur, und Shiam Narain, n.sc. 

Die Heobaelitungsei'gebnissi^ nudner ersten 
Expedition, deren Yerlauf bereits ang(\g(b(m 
wurde, liegen lieutA* liereits ausge^arbeitet \*or. 
Sie lassim (U'kcunuMi, dass das Kiike-nor- 
Gddet Aum (bn* Eull-Jsogom^ gesebnit-tiui 
wird, dass es also eine Zone ist., in der (li(‘ 
Deklination aus dei* dstlieben Abwcvieliimg iji 
die w(‘Stli(‘be umscblagl. Si(‘ lasscm weiter 
den juit llesultatmi aus (bm Sebw(u*em(^ssun- 
gen ub(n*einstimnum(bm Sc-bluss zu, dass das 
imagnetitreiebe Urg(bii*ge in Tibet, in grosser 
Tief(^ liegt. 

Die etwa GOOO km. lang(‘ '\Ab‘gstreeke 
meiner ersten Expc^lition zeigt. die Form einer 
Sebleife und bxiert in diesc'r Form, kalbo- 
graiihiseb gedeutet, nur eine lliicarc ycrl.cilKHg 
d(‘r erdmagiietisclum Ergi.bnisse. 

Um aber die erdmagnetisebe^ Hituatioii 
Zentral-Asicns fdchoiwdssig zii erfassen und 
die magnetisebe Ersebliessung eines weiten 
Bereiebs in grossen Zilgen zu Amllenden, 
unternabm icb in den Jahren 1934 bis 1938 
eine zweite Ex])edition, die den Zweek ver- 
folgte, mitten dnrcli die ellypvSenartige 
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Sclileife der ersteii Expedition, imd zwar 
von Lan-tscliau aus entlang der LiingsaeliHe 
0-W, eiiie Messelme westwarts entlang Kiike- 
n5r, Tsaidam, Ajak-kuni nol, Tscliertsclien 
bis nacli Cliotan zu legen, liier Anschluss an 
die inagnetisclien Beobaclitnngen Pi(^\vzotTs zu 
finden iind diese Messkette von liier aiis bis 
nacli Leh zu verlangern. Audi b(u dieser 
Expedition sind alle Instrniuente vorher iind 
naclilier mit den ]SJ'orniala])paraten in Pots- 
dam bzw. Niemegk uiid Pelira-Dun viug- 
liclien wordcui. Diese z\veit(‘ Exjieditioii 
war auf zwei Jahre geplant. Es wurden 
aber vier Jahre daraiis, da sidi niir dic^ 
grossen uiid kleiiien Schieksale, Zwisclien- 
falle, Widerstande und Verwirningini 
init weit grosserer Treue iiiul Beharrlichkeit 
an die Fersen hefteten, als icli wilkms war, 
gelassen zu ertragen. 

Au£ diesscr zweiten Expedition liabe ich 
an Stellen, wo ich niicli etwas langer auf- 
balten konnte, audi die Schmidt sclie 
Feldwaage benutzt und mit ilir kleinere 
Gebiete mit einem Netz von Fiddu’aagimuss- 
sungen hberzogen. Daiiernd sind die ver- 
scliiedenen Magnete iind Kompensations- 
magnete imtereinander vergl ichcm worden 
und ab und zu sogar au£ den Scliimieii des 
magnetischen Tlieodoliten nachgenusssen 
worden. 

Durdi die Messimgen der zweiten Expedi- 
tion ist erreiclit worden, dass die linear e 
Verteilung der erdmagnetischen Ergehnisse 
zu einer fldeJieiihaftoi erweitert werden konn- 
ten und dass es somit jetzt mdglieh geworden 
ist, voni Gebiet innerhalb der Platze Tascli- 
kent — Ti-liua-Lan-tschau — Lliassa cine mag- 
netisehc Karte zu entwerfen. Die magindis- 
chen Brgebnissc dieser beiden Expeditioneii 
werden aber auch praktiscli von Nutziui seiii 
filr Vorarbeiten fiir Eisenbahn-, Btrassen- 
und Wasserbau, filr Bodenforscliung, sowie 
fiir das Flugwesen, die Ingenieurwissen- 
sehaft und den Bergbau. 

I^eben diesen magnetischen Arbeiten habc 
ich auf Bitten der Aero Survey des chine- 
sischen Geiieralstabs in Nanking aueli nocli 
Arbeiten ausgeflihrt, die der Luftbildinessung 
der von mir diirchreisten Gebiete zugute 
konimen sollen. Es sollten an die von mir 
fixierten astronomischen Punkte bzw. an 
das Azimiit dieser Punkte alle niarkanten 
Gelandepunkte der Umgebung angesehlossen 
werden und ausserdem voni Statioiispunkt 
und dessen Umgebung jeweils eine Ortsskizze 


hergestellt werden. Dadurch wiirde man 
spater sowohl die von mir astroncmiscli 
bestimmten Punkte, als auch die an sie 
angeschlossenen niarkanten Gelandeobjekte 
leicht autbnden konnen. Die von mir* ges- 
chatfenen Fixpunkte konnten also leicht in 
die Flugbildaiifnalimen ubertragen werden 
und die letzteren damit in einem festen 
aostronomischeii Eahmen verankert werden. 

Die Genaiiigkeit meiner astronomiselKn 
Beobaehtungen ist eine fiir den aiigestrebten 
Zw(‘ck durchaus liinreieliende. Die Breiten 
der auf der zweiten Expedition gewonnemm 
AVert(‘ stimmen auf Eruehteile einer Eogen- 
minute und mit Bilfe eines in Zi-ka-wei in 
der Jesuitensternwarte gebauten Kurzwellen- 
empfangers gewonnen T^angim haben 
mindastens eine Bogenmimite Genauigkeit. 
Es standen mir seeks Chronometer und zwei 
Btoppuhren zur Verfugung, dieim allgemeinen 
zweimal taglich mit Nauen, oder Moskau, 
Buenos Aires oder Cavite, dem Kriegsliahn 
von USA, verglichen warden. Von den 
Chronometern liatten zwid 1 /2-Sekunden- 
sehlag. Die genauen Ortsbestimmiingen sind 
fill* die Kartographie Zentral-Asiens wichtig. 

Im ganzen liabe ieh auf dmi beiden letztem 
Expeditionen in Zentral-Asien etwa 620 
magnetisehe Btationen geschahen. Von die- 
sen entfallen aiif die letzte Expedition edwa 
3G() Stationen. Die Bm-eehnung d(u* ewd- 
magnetischen Ergebnissc^ liegt in den Ilanden 
von Prof. Dr. O. Venske, Potsdam und die- 
jenige des astronomischen Teils in den 
Haiiden von Prof. Dr. E. Przybyllok, Kdnig.s- 
beug. 8pa.test(*ns in zwed Jaiiren dtirften du' 
ganzen Messungen bereedimd. scan. 


[TIio object of Prof. Filcbncr’s last ex])edilion to 
BvSSR, China, Tibet and India wavS tlie magnetic 
investigation of a region so far not magnetieally surveyed. 
It includes the regions between Pamir, Himalaya, >Sun- 
garia and Shangliai. 

On the first expedition during ]92()~28, Prof, Kilchncr 
establislied a chain of observation posts from Tash- 
kent to Nagehu (about 200 km. nortli of Lliasa) tlirough 
Kulja, Tihua, Kami, Suchow, Lancliow, Kokonor and 
Tangla. On this chain the stations lay at distances of 
20 to .20 km. The astronomical position of each station 
was determined and tlic azimuth \va.s related to tliis. 
Die following magnetic elements—rlrclination, horizontal 
intensity and vertical intensity — were determined by 
means of a large magnetic theodolite. Oscillations were 
also observed daily. After every 100 to 200 km, the 
inclination was determined with the large magnetic 
theodolite and an earth inductor and galvanometer, the 
constants being determined every 70 km. After every 
100 km., two deflecting magnets w'erc used for this 
purpose. 

The stations established during the first expedition 
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were Imearly distributed along a loop. In order to 
conii^lete a survey of the whole area, a second expedition 
was undertaken during 1934-38, with tlic object of estab- 
lishing a series of posts on an East- West axis from 
Lanchow along Kokonor, Tsaidam, Ajak-kumnbl and 
C’herchen to (4iotan, and connecting up here with the 
magnetic observations of Picwzotf and extending this line 
up to l,eh. This time, a.s in the previous expedition, tl\c 
instruments were compared with standard ones at 
Potsdam, Niemcgk and Dehra Dun before and after the 


Survey. This expedition was planned for two years but 
on account of a number of difficulties it actually lasted 
four yeai’s. 

On the whole 520 stations have been established, of 
which about 3(i0 were founded during tlie recent expedi- 
tion. ^dic reduction of the magnetic obscu-vations is in 
the hands (d Prof. Dr. O. Wmske of Potsdam, a.nd that 
of the astronomical observations has been taken up by 
Prof. Dr. E. Przbyllok of Konigsherg. All the o})serva- 
tions may be reducetl, at the latest, within two years.] 
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Introduction, 

npHB expression ' Donnan Equilibrium ’ 
or ‘ Membrane Equilibrium ’ is used 
to represent the state of thermodynamical 
or statistical equilibrium, between two 
homogeneous fluids separated by a mem- 
brane. The two fluids are at the same 
temperature and the membrane is per- 
meable for some molecules or ions present 
in the two fmids but not for all. In other 
words, the Donnan Equilibrium deals with 
a system in which a mass of solvent is 
divided by a membrane into two phases, 
both of which contain e.g,^ diffusible ions, 
and one of which contains a non- diffusible 
ion. The presence of the non-diffusible 
ions or molecules leads to an unequal 
distribution of the diffusible ions or mole- 
cul(\s on the two sides of the membrane. 

The study of the membrane equilibria 
is a well-known branch of physical chemistry. 
We get osmotic equilibria if the membrane 
is permeable only by the solvent. The 
conditions of this equilibria were studied 
by Willard Gibbs’- in 1878, and according 
to him the chemical potential of the solvent 
must be the same on the two sides of the 
membrane. Gibbs' application of thermo- 
dynamics to the membrane equilibria, 
however, remained unnoticed for a very 
long time. In the year 1890, soon after 
the ionic theory of Arrhenius was known, 
William Ostwald^ suggested the study of 
two solutions separated by a membrane. 


Gibbs, Collected Works, 1928, 1, 83. 

“ W. Ostwald, Zeit. Physik. Chem., 1890, 6, 71. 


which allows some ions, but not all ions 
to pass througli. In 1910, Donnan and 
Harris^ made a detailed examination of 
the molecular state of Congo red in aqueous 
solution by means of measurements of 
osmotic pressure. Tliey found unequal 
distribution of sodium and chlorine^ ions, 
and sugge>sted tliat this beliaviour may be 
explained with the help of tliermodynamics. 
The thermodynamical theory of membrane 
equilibria was first developed by Donnan^ 
in 1911. In tliis form tlio tlieory was 
applicable to dilute solutions in the ideal 
form. More recimtly ITiickeh"^ and Donnan 
and Guggenheim^'’ liave revis(‘d tho tlieory 
to make it applica])le to im])erFect solutions 
of electrolytes an d non -dectroly t(.\s. Th is 
equilibrium theory lias been rc‘-(^xamined 
by Gatty^ in terms of tlH‘ number of (Degrees 
of freedom of systiuus cont.aiiiing any num- 
ber of chemical components a.ii(i cont.aiuing 
any mimh(‘r of membranes. The statistical 
theory of such nKuubrane equilibria lias been 
worked out by Ganguli.^ 

The theory of Donnom has beem applied 
to very many special problems, and wc 
sliall mention Inu'c only a few of sucli 


^ Donnan and iranis, Jovrn. Chem. 1911, 99, 

1554. 

^ Donnan, ZviL. hJlektrocJiem., 1911, 17, 572. 

Huckel, Kolloid Zed., 1925, 36, 204. 

® Donnan and Guggenheim., Zeit. Physik. Chem., (A), 
1932, 162, 346. 

Donnan, ibid., 1934, 168, 369. 

« Gatty, Phil. 3Iag., 1934, 18, 273. 

^ A. Ganguli, Kolloid. Zeit., 1934, 67, 304. 
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applications. Thus Liii^^> has discussed the 
theory in conjunction, with the activity 
co-efficient of electrolytic solutions. The 
effect of adsorption of solute and solvent by 
the membrane on the direction of osmosis 
of systems not in equilibrium, and a classi- 
fication of such systems has l 3 e.en given by 
Schreinemakers and Werre.^^ They have 
also discussed the properties of mosaic 
membranes whose permeability varies from 
point to point. The latter effect and its 
relationship to negative osmosis has been 
discovered by Sollner,^^ while the properties 
of membranes that are capable of doing 
work have been discussed by Straub. 

Now if we try to apply the theory of 
Donnan to biological processes we are 
confronted with a difficulty. All the bio- 
logical processes are characterised by life 
and the living cell is really a physico- 
chemical transformer which assimilates 
various substances, and maintains itself in 
its dynamically stationary state. But any 
system at constant temperature obeying 
tiie laws of thermodynamics must tend 
towards that configuration in which its 
free energy is minimum. That is, a system 
cannot maintain its dynamically stationary 
state and at the same time obey the laws of 
thermodynamical equilibrium, or only non- 
living systems can be in a state of thermo- 
dynamical equilibrium. It would appear 
from this that it is not permissible to apply 
the theory of Donnan to the living cells. 
There is, however, a loop-hole in this argu- 
ment and we can argue, that all living 
organisms are not living to the same extent, 
that is, do not possess the same amount of 
free chemical energy. Some parts of an 
organism may possess an amount of free 
chemical energy, which is equal to that 
which that part would be required to 
possess if the system obeyed the laws of 
thermodynamics. The theory of the mem- 
brane equilibria is strictly applicable only 
to those parts of a living organism where 
the free chemical energy is a minimum. 
The greater the deviation of the actual free 
chemical energy of the system from the 


Lin, Kolloid, Zeit., 1931, 57, 139 and 285. 

11 Liu, ibid., 1932, 58, 144. 

1^ Schreinemakers and Werre, Proc. Aka. Amsterdam, 
1932, 35, 42 and 162. 

10 SoUner, Biochem. Zeit., 1932, 244, 370. 

11 Straub, C]ie7n. Weekblad, 1930, 27, 672. 


minimum chemical energ 3 q tlie greater 
would be the inapplicability of the laws of 
Donnan to such a system. But even in 
such extreme cases we can say that the 
theory of Donnan equilibria if applied to 
biological processes is likely to give us some 
indication of the actual physico-chemical 
changes that are brought about in an 
organism. 

Warburgi^ was the first to apply the 
theory of Donnan equilibria to red blood 
corpuscles. Considerable progress has been 
made in this direction by L. J. Henderson, i® 
D. D. van Slykei^ and their collaborators. 
Donnan’s method has also been applied 
with success to various other biological 
processes. In this article we shall first 
consider the thermodynamics of the Donnan 
equilibria and then we shall turn our 
attention to some typical biological applica- 
tions of the same. We shall also try to get 
a picture of the physico-chemical processes 
which must be accompanying the biological 
processes. 

Osmotic Equilibhium.^s 


Membrane equilibria arise when two 
solutions are separated by a membrane 
which is permeable for some of the com- 
ponents but not for all. The most familiar 
case is that of an ordinary osmotic equili- 
brium where there are two components, 
the membrane being permeable for one 
(called the solvent) but not for the other 
(called the solute). In the simplest case 
of this type of equilibrium, the solution 
is present on one side of the membrane, 
the pure solvent on the other, i.e., 


Solution 
Pressure = 
( 1 ) 


Pure Solvent 
Pressure = P 2 
( 2 ) 


If the hydrostatic x)3^cssures P^ and P^ 
(supposed uniform on botli sides) are 
equal, the solvent difiuses from (2) to (1) 
and the solution phase (1) swells in volume. 


E. Warburg, Biochem. Joimi., 1922, 16, 153. 

L. J. Henderson, Blood, a Study hi General Physio- 
logy, Dresden, 1932. 

D. D. van Slyke, Factors affecting the Distribution of 
Electrolytes, Water aiid Gases in the Animal Body, London, 
1924. 

F. G. Donnan, Journ. International Soc. Leather 
Trades' Chemists, 1933, 17, 136. 
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For any given temperature this osmotic 
movement of the solvent molecules can he 
prevented by sufficiently increasing or 
lowering Po. For equilibrium if the phase 
(1) can be treated as an ideal solution, 

Pi - P 2 = log ^ . . . . (1) 

whore = mol. fraction of the solvent 
in the solution (1) and = increase in 
volume of an infinite mass of solution on 
adding to it one mol. of the solvent- If 
the solution is an ideal one (as supposed) 
and if we neglect the compressibility of 
solution and solvent, then we can state 
that Vq is simply the volume of one mol. of 
the pure liquid solvent at tlie temperature T. 
The pressure difference tt = P^ — P 2 is 
called the osmotic pressure of (1) against 
the pure solvent. We may write the fore- 
going equation in the form 

P T 

TT = - ~ log (1 - N,) . . . . (2) 

'' 0 


where = mol. fraction of the solute in 
the solution (1) at equilibrium, since 
FTo -f Nj. = 1. This equation is valid for 
all concentrations of an ideal solution. 
If the solution is dilute enough to justify 
the neglect of higher powers of the fraction 
in the series expansion of the logarithmic 
term log (1 -- ISTj.), then we may write 


ET __ET n, 

“ Y, ^ ” Vo ^0 + 71 , • * 


(3) 


where and are the mol. numbers of 
solute and solvent respectively in solution 
(1) at equilibrium. I£ we may neglect 
ill comparison with Uq then we obtain 


ET 


^0 


0) 


wliere 9?o Vq = volume of the solvent 
employed. We may employ this equation 
as it stands or introduce molar volume con- 
centrations. 


If the solutions are not ideal, we must 
write the original equation in the form 


V, 


log 




(5) 


where /q = the activity coefficient of the 
solvent. We may also write this equation 
in the form 


<7ET 

Vo 



( 6 ) 


where g is called the osmotic coefficient of 
the solution. 

In general when a membrane equilibrium 
occurs, some of tlie solute components, i.e., 
tlie ones for which the membrane is per- 
meable will be present in the solutions on 
both sides of the membrane. 

Thermodynamical EQUiLiERruM in 

Simple Systems. ^^-22 

The theory of Donnan in its original 
forni^ is applica.ble only to dilute ideal 
solutions of dissociated electrolytes. (The 
solutions are said to be ideal when the inter- 
action between tlie molecules of the solute 
can be neglected, further the interaction 
between the molecules of the solute and the 
solvent is independent of the concentration.) 
In this simple form the theory has been 
applied to a large number of biological 
processes. Let us first consider the two 
types of biological processes, those that are 
likely to show thermodynamical equilibria, 
and those which can show chemical equi- 
libria. 

According to the law\s of diffusion, such 
substances as salts and sugars, wliich are 
soluble ill water and arc absorbed by the 
cell, must continue to enter the cell ' until 
the concentration of each substance becomes 
equal, both outside and inside tlie cell. 
As the plant usually obtains rather dilute 
solutions of nutritive substances, it is 
evident that their entrance into and accumu- 
lation within the cell require special condi- 
tions. A most important x^i’t-'i'^'^iuisite is 
tlie chemical change of the absorbed sub- 
stances. For instance, when carbohydrates 
are stored in the tubers of the potato, the 
sugar obtained by the cells from the leaves 
is transferred directly into starch, which is 
insoluble in water. The concentration of 
sugar in the cells of the growing tuber is 
therefore extreimOy low and does not impede 
the diffusion of new amounts of sugar. The 
same is observed in ripening oil-bearing 
seeds. The only difference in this case is 


F. G- Donnan, KoUoid. Zeit., 1932, 61, 160. 

T. R- Bolam, KoUoid. Beikefte, 1934, 39, 139. 

Pacloa and Tedeshi, Biochem. Zeit., 1933, 266, 452. 

““ Maximow, Text-book of Plant Physiology, McGraw 
Hill, 1930, 119. 
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that the fats arc now acciiinulated at the 
expeiivse of the soluble carbo-hydrates. 
Protein compounds are formed from amino 
acids and so on. As a ^-eneral rule, the 
substances entering* the cell are subject to 
chemical transEormatioii whicli assures their 
uninterrupted absorption. 


Final State. 


]sra+ 

+X 


p- 

( 1 ) 


Cl" ]sra+ ci- 

X Co - X C 2 — X 

( 2 ) 


The resultant electrical charge on each 
side of the membrane must be zero and hence 


This general mechanism of the absorption 
and accumulation of substances in the cell, 
liowever, does not always hold true.' There 
are cases wlum solute substances accumulate 
in great quantity, and remain in the same 
state in which tiiey are when entering the 
cell, for exampl(‘, in the bulb of the common 
onion, are stored considerable amounts of 
glucose. In pigweed and other plants much 
potassium nitrate accumulates. At the 
present time, the explanation of these 
phenomena is sought in the so-called mem- 
brane equilibria of Bonnan. 


(Xa+)i = (C1-), + (E-), 
and (Xa+)o ~ (Cl “)2 

Further, as the system is in equilibrium, the 
work done in taking equal quantities of Na-’* 
and Cl" ions in the same direction must be 
equal, hence 

dn ET log- + g,, RT log = 0 (7) 

Therefore in the state of equilibrium 
(Xa+)i X (Cl~)i = (Xa+)2 X (Cl~)2 


If a membraneous sac impermeable to 
colloids containing a readily ionisable salt, 
one of whose ions is of a colloidal character, 
such as sodium proteinate — a sodium salt 
in which the role of an acid is played by 
some protein — is immersed in w'ater, the 
sodium ions though able to pcoss through 
the membrane, Avill not diffuse out of the 
sac, being retained by the electrostatic 
attraction of anions and cations. If some 
easily penetrating salt is added to water, 
for instance sodium chloride, then in the 
process of Ovsniosis the Xa+ and Cl" ions 
will diffuse through the septum and finally 
there will be established an equilibrium. 


This unequal distribution of the charged 
particles gives rise to a difference of poten- 
tial E on the two sides of the membrane, 


E 


ET 

F 


log 


(Xa+)o 


( 8 ) 


This difference of potential which may be 
supposed to be localised on the membrane is 
called the membrane potential. F = Fara- 
day’s equivalent in volt-coulombs. Tliis 
diforencc of potential can also be expressed 
in terms of Cl" ions, and we get 


E ^ ^ loo- 

¥ *= (Cl-)2 


. . (8 fl ) 


To apply thermodynamics to these 
processess, iet us consider the solution of 
a salt XaE, separated from the solution 
of XaCl by a membrane, and let us suppose 
til at the membrane is permeable for all 
particles except the anion E" and the un- 
dissoeiated salt NaE. The initial and the 
final states may be represented diagram- 
matically as follows. The vertical line 
represents the membrane. 

Initial State. 


Xa+ E- 

(Proteinate) 

Cl Cl 

(concentrations of the 
ions) 

(1) 


]Sra-^ 


C 2 


ci- 

0-2 


Tlic expression for E in terms of any positive 
ions will be similar to 8, while any negative 
ions will be similar to Sn. I-Icnce we get 

(All (B+)i _ (A = , 0 , 

(A+), ” (BT 2 (0-)i (D-)i • ■ 


Similarly, by applying the equation 7 we get 
for (lonbly charged positive ions, if sinmlta- 
neonsly present with singly charged sodium 
ions, the relation 


( Oa++\ _ (Segyi 
(Ca++)2 “ (Na+)^ 


. . (9 a) 


We can also express the membrane potential 
E in terms of the corresponding pH values 



log 


(Ha+)2 

(Ha+)i 




(pHi - pIE) 

. . ( 10 ) 


( 2 ) 
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Let us apply these considerations to the 
‘case of ISTaE. and ISTaCl which has been al- 
ready represented by a diagram. According 
to Donnan, at equilibrium the products of 
the concentrations of the diffusible ions must 
be equal on both sides of the septum. Then 
we get 

(C, + X) X (C^ - X)2 

From this equation may be calculated the 
relation between the ions of sodium and of 
chlorine on both sides of the septum. This 
calculation shows that higiier the concentra- 
tions of sodium proteinate in comparison to 
the concentration of sodium chloride, the less 
complete will be the equalisation of the 
concentrations of XaCl in the surrounding 
solution and the osmometer, and the more 
it is retained in the surrounding liquid. Let 
us give some figures illustrating the mem- 
brane equilibria of Donnan. 

Table I. 


Initial 

Final 

concentrations 

concentrations 



NaCl 

Nail 

NaCl 

Inner 

Outer 



solution 

! 

solution 


0-01 

1 

0.497 1 

0-503 

0. 1 

1 

0-476 

0-524 

1-0 

1 

0.33 

0-G6 

10 

1 

0.0S3 

0-917 

100 

1 

0-01 

0-99 


These figures show that the large amount 
of sodium inoteinate makes the membrane 
appear as if impermeable to XaCl and this 
salt ceases to penetrate into the sac of the 
osmometer. 

If a salt with another cation than the one 
connected wuth the proteinate within the 
osmometer is taken, for instance KCl instead 
of XaCl, another correlation will be obtained. 
As before this can be represented diagram- 
matically. 

Initial State. 

Na+ R- K+ cr 
c, c, c. 


Final State. 


Ka+ K+ cr R- K+ Na+ Cr 

Ci-Z X Y Ci C.-X Z C.>-Y 


The concentration X, Y and Z are con- 
nected by the equation Z — X — Y. Fur- 
ther, the conditions of equilibrium give us 
the following equations ; — 


0, — {x — y) ^ X 
X — y Q-o — X 

Ox - ix - V) _ Co - y 


X — y 


y 


hence 

or 


c, - y 


Co — 'X 

X y = Co 


[a) 

ib) 


substituting in a and b we get 

(Cl -f Co) C2 
^ ' Cl + 2C2 
Cur 

~ + 2C, 

(ya^)i _ (K+), (C1-), C +0a 

(Na+)2 (K+y, ' (Cl-)i C 2 


The cations of this electrolyte KCl intro- 
duced into the surrounding solution, will 
be attracted towards the interior of the 
membrane by the anion of the protein. The 
anion on the contrary will be forced out- 
wards. Donnan illustrates this relation by 
the following table : — 


Table II. 


Initial 

concen- 

tration 

Final concentration 

NaR 

KCl 

K 

Na 

Cl 

Inside 

0 

'3 

0 

Inside 

CD 

'Ui 

5 

Inside 

Outside 

0-1 

1 

0-5 

0 - 5 

0-05 

0-05 

• 0 - 5 

0-5 

1-0 

1 

0 - GG 

0-33 

0-GG 

0-33 

0-33 

0-GG 

10 

1 

0-90 

0 

0 

9-2 

0-8 

0-10 

0-90 

100 

1 

0-99 

0-01 

99-0 

1-0 

0-01 

0-99 


With the great abundance of the colloidal 
ions within the osmometer, if compared to 
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the concentration of salts in the surround- 
ing liquid, for instance 100 : 1 in the last line 
of'our table, the almost complete disappear- 
ance of K (99 per cent, of the original amount) 
from the surrounding medium and its accu- 
mulation Avithin the osmometer may be 
observed. At the same time the almost 
complete expulsion of tlie Cl ion from the 
osmometer is observed, in spite of the fact 
that both ions pass readily through the 
membrane and enter into no chemical re- 
actions Avithin the osmometer. 

In an analogous Avay may be explained the 
accumulation of different kinds of ions in the 
plant cells containing a considerable amount 
of protein substances Avhich sIioav the proper- 
ties of ampholytes, that is, substances Avhich 
act as Aveak acids and weak bases and there- 
fore are able to induce the accumulation of 
cations as Avell as of anions. As the com- 
position of the colloidal substances in the 
cells changes continually, quantitatively as 
Avell as qualitatively, the conditions of 
Donnaii equilibria prove very complicated 
in them. The protoplasma being imperme- 
able not only to the colloids but also to 
many electrolytes, for instance to organic 
acids, these combinations too may deter- 
mine the conditions for the establishment 
of Donnan’s equilibrium between the cell 
and the surrounding medium, and may 
promote the accumulation in the plant of 
many anions and cations in much higher 
concentrations than are found in the sur- 
rounding medium, for instance in the soil 
solution. At the present time, attemi)ts are 
being made to reconstruct tin* Avhole theory 
as to the entrance of substances from the 
soil into the roots on the basis of the condi- 
tions discovered by Donnan. Tliis necessi- 
tates, liOAveA-er, an extension of Donnan’s 
simple theory, to non-ideal solutions. 

The Exact Theory of Membrane 

EQUILIBRIUAF.^’ 23 

The theory of membrane equilibrium in 
its most 'general form Avas established by 
Gibbs. He showed that if a fluid mass be 
diAuded into two parts by a rigid diaphragm, 
permeable by some of the components but 
impermeable by others, the conditions that 
are necessary for equilibrium can be stated 
as follows. In the first place, the absolute 
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temperature T' in the fluid phase designated 
L' must be the same as the temperature T" 
in the phase L" on the opposite side of the 
membrane. In the second place, the partial 
free energy or chemical potential of each one. 
of the substances which are free to diffuse 
accross the membrane must be the same in 
both phases. The potentials and other 
properties of the substances designated S^, 
So, S 3 - • ♦ • S^ are distinguished by subseripts 
as in formula 11 . 

H'o" • • ( 11 ) 

where, ~ the chemical potential of the 
substance S^ in the phase I/. Such equa- 
tions, applicable to all substances tliat can 
diffuse across the membrane, give the 
criteria for an exact thermodynamical equi- 
librium. 

In the case of membrane equilibrium the 
hydrostatic pressures and Pg Iwo 

sides of the membrane are not necessarily 
equal, the same is the case Avitli the poten- 
tials of the substances Avbicli cannot pass 
through the membrane. 

Gibbs’ conditions for equilibrium liavT 
been expressed by Donnan and Guggenlieim®*'^ 
ill a form Avbich is easily applicable to ex- 
perimental investigation. 

=Mi*(T) +P^x*( 1 +PTlogN J3 (12) 

where (T) = a constant at a constant 
temperature, Avhicli need not h(‘ detcTinined. 
p = the pressure in the solution, v^'^' = 
the Amlume occupied by 1 mol. of in a very 
dilute solution at zero pr(‘ssure. Iv^ = the 
compressibility of in. very dihit(‘. solutions. 
(Tlie equation 12 is subject to a small correc- 
tion for the effects of changers in compressi- 
bility at very high i)ressnr(‘s.) E = the 
gas constant. T = the absolute tempera- 
ture. Hi = molar fraction === mols. of !Si divid- 
ed by the total number of mols. in the 
solution. /i = the activity co(vfl,ici(mt wliicli 
may be a measure of the. deviehions from 
the ideal solution laws. The. symbol 
denotes the activity coeffleient at pressure 
P and /'i at pressure. P'. 

Donnan and Giiggenlieim obtained the 
equation 13 from 11 and 12, eliminating the 
constant term /Xi* (T) which must be the 
same in both phases. 

PX* (1 “ i^iP') -f ET log Hi'/i' = 

BT log Hi7i' + (1 - I'")- (13) 


: Donnan Iiqiiilibna in Biological Processes 
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They suggested an abbreviated notation in 
which represents 

[1 - i-K, (P' + P")l 

P' 4- P" 

the volume at the mean pressure 

In order to allow for the changes in com- 
pressibility with increasing pressure, the 
symbol is here cleiined by the formula 

[v,]=(fv,<W)/{J?' .. (14) 

where denotes the volume occupied by 
1 mol. of Sj in a very dilute solution. With 
this definition the equations 15 to 21 are 
exact. 

(IV _ PT log WJ\ = RT log 

N/A' . . (15) 

If the substance be solvent water, it 
may be more convenient to use osmotic 
coefficients gi and g^" as a measure of the 
deviations from the ideal solution laws. 


(P' - P") + g,' RT log = 

g," RT log . . (16) 

Equations like 13 and 15 can be applied to 
any non-electrolyte that can diffuse across 
the membrane - 

(P' + ETloglT272' = 

RT log ^27/ . . (17) 

If wo eliminate tlie i)ressures, using equa- 
tions 15 and 17 we obtain the equation IS 
given by Donnan and Guggenheim. 

(^27 o:) U) 

(N/AT (N/ ./V7 ^ ^ 

where r = [t)2] / [yj. 

A slight modification of their treatment 
with special reference to systems in which 
the pressures can be determined witli greater 
accuracy than the molar fractions is given 
by Adair.^^ With the abbreviation 

K = K] (P' - P") / PT • • (19) 

the equation 15 may be restated in tlic lorni 

where =1^71^4- 177,^2 . (oq) 

A similar formula can be apxdied to the 
substance So and in a system where S^ and 
S2 can diffuse across the membrane we get 

•• ■■ 

In practical applications of the theory of 
membrane equilibrium it is customary to 
use a simpler, but approximate formula 

'^2%' = • • (22) 


where 7}u ~ the molality in aqueous solu- 
tions (expressed in gram-mols of So per 1000 
grams water. The estimation of the errors 
duo to tile use of the ai)X)roximate formula 
has been made by Adair, and his ealeulations 
show that although the error in investiga- 
tions of the membrane c'quilibria, of small 
molecules, in systcuns where the pressure 
difference P' — I^" is small, can he disre- 
garded, the exaet formula will hav(^ to be 
used in the interpretation of (experiments 
witli membranes jx-ermeabhe ]>y large mole- 
cules as, for examx)Ie, in tin* iiltradltration of 
Xjroteins described by Elford,-^ and the 
work of IMoraiP^ on (ecjuilibria with gelatine 
gels and sodium chloride at xirossures ex- 
ceeding 2000 atmosjdieres. 

The Me.m.h]iane-E(,)uilibriu.u 
OF Ionised Electrolytes. 

In a system wIutc an acid, a base for a 
salt can diffuse across the membrane, the 
chemical potential of the electrolyte must 
be the same, in both x>has(ss as stated in II. 
If the electrolyte, dissociates, yielding ions 
of the sxiecies 8; and >y ions of the sxieeies 
Sy, the diffusion of an ion is subject to the 
condition that an equivalent quantity of ions 
of ox)posite sign across the membrane 

in the same direction. The condition for 
equilibrium is 

Ti ILi + ry /Xy' -= lli" H - /y ^y" . . (23) 

we can compare this with (ISTa-^)! X (Cl”)i = 
(Na+)2 X (Cl”)2 given by Doiman. 

In a systcun wIkuh^ two ions of thii same 
sign, and H/^. can dirrus(‘ across the mem- 
brane, we get th(‘ (Hiuatiou 21, since the 
Xiossible variations ihi/ and ihng in the 
comx)osition of the phase L' are subject to 
the condition that 

dml I •}?/ “ — dm/l j n/. 

^ __ ,21) 
n,- n/. Hi n/, 

or (/x/ - - (/x/ - . . (25) 

In a system wlierc^ two salts containing 
the ions 8/, Sy and S/. can dilfusc across 
the membrane, (‘quations 23 and 24 are 
both ax^x^lieabh^, it is xR>««ible to restate these 
formalin, in terms of molar fractions, as in 
formula 19 

(N/// .A)'-i(N/// </'/)')■ 

= (N/' //TAN/' //')'•/ .. (26) 

21 Elford, ibid,, 1937, 33, 1100. 

2^ Moran, Report of Food I nvedigaiio)i Board for 1935, 
20 . 


104 


Dixit : Donnmi Equilibria in Biological Processes 


VCurrenl 

\__Science 


The activity coefficients of tlie individual 
ions can be replaced by /±, the mean acti- 
vity coefficient. If the pressure difference 
P' — P" be small, and / the activity co- 
efficient of water be the same in both phases, 
we get the equation 27, which is applicable 
to a salt with two univalent ions 


^ ^^(7 (27) 

{f±“? 

It appears that equation 27 is useful in 
considerations of the state of equilibrium 
between the blood and the aqueous humour 
discussed by Eidley-® and by Davson, 
Duke-Elder and Benham.^’ 


If the osmotic pressure 
of the ions be univalent, 
replaced by the simple 
equation 28. 

w/// ml' f/' __ 

mg fg mg fi" 


be low and both 
equation 27 is 
but approximate 


(28) 


Membrane Potentials and the 
Potentials of Individual 
Ions. 


Prom the thermodynamical point of view, 
no criterion for the equilibrium of an indi- 
vidual ion across the membrane is neces- 
sary because the possible variations in the 
state of the system are comprehended by 
equations 23 and 24 applicable to pairs of 
ions. Under certain conditions, it is, however, 
convenient to supplement these equations 
by another equation involving the potentials 
of the ion in both phases 1/ and L'" and 
the electrical potential difference (E' — E") 
between the phases, 

/x/ - /x/' - 7?, F (E' - E") - /X/ FE (29) 

F = Faraday’s equivalent in volt-coulombs. 
E = E' — E", Hi the valence of the ion 
of the species S, is negative for anions. This 
formula is comparable with the approximate 
formula 


pir =pH" 


E 


X 


273 


(30) 


0-05416 273 -f t 

used by Loeb-^ and by Adair and Adair. 
The last mentioned authors correlate the 
membrane potentials and pH values, they 


also give a precise method for the measure- 
ment of membrane potentials with certain 
types of solutions containing proteins. 

Membrane Equilibrium in Systems 
WHERE the Composition of one Phase is 
Constant. 

In studies on proteins, it is often desirable 
to investigate solutions containing a mix- 
ture of inorganic electrolytes. If the protein 
solution L' be enclosed in a membrane 
permeable by all the components except thc 
protein, in equilibrium with the dialysate 
L" of constant temperature, pressure and 
composition, the properties of the system 
arc determined by one independent variable, 
the concentration of the protein in L', even 
if the number of diffusible substances be 
unlimited. Adair^®> has shown that the 
potential of the protein, or the protein salt 
is correlated with the observed osmotic 
pressure and the volume V of solution per 
mol. of protein by the formula 

diEp,=Yd7T .. (31) 

Some special cases of this type of equilibria 
have been considered by Adair. For ex- 
ample, he gives the relationship between 
osmotic pressures, protein concentrations, 
molecular weights of hsemoglobin^^’ and 
serum proteins in systems where L' is con- 
stant and also tlic effects of proteins^^ on 
the activity coefficients of diffusible 
ions.^^’ Adair^-> also suggested a 

method for extending the theory to ideal 
s^Lstems with low osmotic pressures, including 
colloidal solutions in mixed solvents, in whicli 
the composition of the solution L' is expressed 
in ‘ corrected concentrations ’ in gram mols. 
per litre of the mixed solvent. 

[sy -[sy X 100/(100 -YiC) ( 32 ) 
= corrected concentration of sub- 
stance. S ill L'. 

[SJo' = observed concentration in mols. per 
litre of solution. 

C = grm. colloid per 100 c.c. solution. 

= volume occupied by 1 grm. colloid, 
including water of hydration. 


Ridley, Brit. Journ. Exp. Path., 1930, 11, 217. 

2'^ Davson, Duke-Elder and Benham, Biochem. Jorirn., 
1936, 30, 773. 

Loeb, Proteins and the Theory of Colloidal Behaviour, 
New York, 1922. 

Adair and Adair, Biochem. Journ., 1934, 28, 199. 


Adair, Journ. Amer. Chem. Soc., 1929, 51, G96. 
Adair, Trans. Farad. Soc., 1935, 31, 98. 

32 Adair, Proc. Boy. Soc., 1928, A, 120, 573. 

33 Adair, Proc. Camb. Phil. Soc. (Biol.), 1924, 1, 75. 

3^^ Adair and Robinson, Biochem. Journ., 1930, 24, 1864. 
35 Adair and Adair, ibid., 1934, 28, 1230. 
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The tlieory of membrane equilibrium may 
be applied to the process of dialysis, because 
the rate of removal ol a diffusible impurity 
from a colloidal solution L', enclosed in 
a membrane surrounded by pure water 
is partly determined by the distribution 
ratio T;, -= [S;,]/ / 

= .. ( 33 ) 

where t = time, kn ^ coefficient, directly 
proportional to the area of the membrane, 
and inversely proportional to the volume 
of the solution L' and the thickness of the 
membrane, ku is an undetermined function 
of the shape of the membrane, the rate of 
stirring ancl other factors. On the assumption 
that is a constant, the reciprocal of the 
distribution ratio, is a measure of the rate of 
dialysis, Adair’s-^ work shows that the effect 


of salts on the rat(‘ of ixunoval of impurities 
is of importance in studies on sysfenis where 
the composition of the dialysate is constant. 

Before we proee(‘d to (l(\s(Tibe the applica- 
tions of this tlieory of numibrane equilibrium, 
it may be pointed out that the ])resence of a 
Tnembra.ne is not absolutely lU'cisssary for 
the existence of the Dorman equilibrium. 
The theory is applicable to any system 
wliich contains some kind of ions, wliich are 
not allow(‘d to diffuse to somc^ part of the 
syst(‘m. T}h‘ diffusion of th(‘. ions may b(‘- 
hinder(‘d either by the formation of aggri*- 
gates round th(^ ion, or ])y the absorption 
of the ion on the surface of the membrane, 
or some other peculiar property of tlie ion. 
For all practical purpos(‘s we can assume 
that the theory of Donnan is applicable 
even wdien the ion is able to diffuse^, but the 
rate of diffusion is very small. 


OBITUARY. 

Sir Nowroji Saklatvala, C.I.E., Kt., K.B.E. 


I NDIA, the Parsec community and parti- 
cularly, the House of Tata, incurred last 
July a grave loss in the death of Sir Nowroji 
Saklatvala, less than one month after the 
untimely death of Mr. J. A. D. Naoroji. 

Born on September 10, 1875, a nex)hew 
of the famous industrialist Mr. J. N. Tata, 
Nowroji Bax)uji Saklatvala was naturally 
destined for association with M(\ssrs. Tata 
Sons, Ltd., and this began in 1889 as a 
cotton- mill apprentice. B.apyid 
was earned by whole-liearted axiihicaticjii 
to work, linked with aptitude, tlu^se qualities 
being recognised outside tlie firm by his 
appointment in 1916 to Chairmanshix> of 
the Bombay Millowners’ Association, which 
he represented in tlu^. Legislative Assembly 
six years later. Increasing knowledge of 
the varied interests embraced by the lirm, 
fortified by devoted loyalty thereto, made it 
appropriate that he should' bc^come Chairman 
at the deatli of Sir Dorabji Tata in 1932, 
in which year he was axypointed also 
Chairman of the Tata Iron and Steel Co., 
Ltd. Thence forward ho maintained a 
detailed interest in the vast Jamshedpur 
corporation, meriting the gratitude of the 
emxhoyees by addressing himself to an 
improvement of their conditions and pay 
through a profit-sharing scheme. 


In sjute of these heavy rt\sx)oiisi])ilitics, 
Sir Nowu’oji found tim(‘ to associate 
hirusdf with other comni(U‘cial enterxiriscss in- 
cluding insurance and banking, whilst, ideiiti- 
iyiiig himself witli a, ri^ciuitly succ'essful 
fusion of the various contliciing (aMmoit 
interests. As Chairman d* the Sir J)oi'ahji 
Tata Trust, h(‘ guidcMl tlu^ dis]K)sal of 
X)riiic(‘ly charitable funds witJi vision and 
Avisdom, lately a])])roving I Ih* (*ojist rial ion 
of a« Cancer Institute Tlu^ liimian sich^ of 
his charactm* wais ill list rat (mI by his (‘ally 
work for tlu‘ C'ri(lv(‘t (lub irf India,, and 
by his uniform (m('.oiira,g(mi(‘nt of all social 
(dubs attached to tli(‘ nuimu'ous industila,! 
corxioratioiis with wliich Ii(‘ w'.is coiiiu*(l,ed. 

Tisstiinony of (mqiloyees and ])iisin(‘,ss 
ass()(*.iat(ss alike show's tlia,t', Sir Nowu'oji 
cominand(‘d thdr ]*(‘sx)cct and aifc'clion by 
his integrity and sympa,t]iy. Goviwnmeiit 
recognition of his va,lua,blc s(‘rvi(',(‘s to 
Indian industry amio witii C.I.E. (I.9LM), 
a Knighthood (1983), and Uie K.ILE. (1937). 
Although nominally on holiday at tli(‘ time 
of liis death he w’as ad, rial ly (mgagcnl in a 
business visit to the United Stat(‘S,' England 
and Scandinavia, and was resting at^Aix- 
les-Bains when li(‘ died suddenly on July 21, 
within a few weeks of completing Ids 
sixty-third year. 
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The Fundamental Idea underlying 
Statistical Tests of Significance. 

Suppose a,ii individual has been drawn at 
random from a known population, but 
tliat we are not sure of this. To see whether 
he could possibly have been drawn from 
this population we apply a test of si;>-ni- 
ficance. This test consists solely in dividing 
the whole population into two classes 
and A2, sucli tliat the number of individuals 
in A^ bears to the number in the whole 
population an arbitrary ratio, P, called 
the limit for random chance or tlu^ limit 
of significance. If our individual falls in 
the class Aj^, he is not considered significant. 

Obviously, this division can be affected 
in an infinite number of ways ; we will 
have thus an infinite iiumher of tests of 
significance applicable to the same case. 
From the point of view of success in the 
long run each of these tests is as good as 
any other, provided tlie same test is used 
on every relevant occasion. From the 
practical point of view, how^ever, these 
tests are not equal and the best test is that 
based on what may be called the “ funda- 
mental idea 'h Since in a significance 
test some individuals have to be neglected, 
the fundamental idea states that the least 
harm is done by neglecting the least fre- 
quent individuals. 

We will apply this idea to the following 
slightly complex case. Suppose the fre- 
quency curve is A B C D B, the distin- 
guishing character of the individual being 
measured along OE. 

We now draw H4 parallel to OE so 
that areas A + G2H2CH3G3 + G4H4E 
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divided by the total area A B 0 D E is 
equal to P, our limit for random chance. 


B 



Then the class A^ consists of individuals 
represented by the intervals AGj, GoG^ 
and G4 E. HiGj, II2G2, ••• arc ordinates 
througli H4, Ho, 

It is easy to see that only one test of 
significance follows from this idcui. Although 
tlie idea is very simple, it does not appear 
to be well known. In support of this view 
it may be stated that Clopper and Pi^arson 
in their paper^ have suggested a test of 
significance in which an area equal to P/2 
is cut off at each tail end of a binomial 
distribution. Again, wlien Eliodes suggested 
in the paper- two different tests for the 
same case, Karl Pearson remarked 
(page 2.52)- we can test whether two 
samples are consubstantial in a variety of 
ways, is it possible to find a better test — 
by which I mean a more stringent test — 
than the ‘ classic method ’ of examining 
the distribution of difference?” If the 
fundamental idea had been used, this diffi- 
culty would not have arisen. 
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More details will he given in a i)aper to 
be sent for publication elsewhere. 

vS. E. Savur. 

^ Poona, 5, 

September 1, 1938. 

^ Clopper, C. J., and Pearson, E. S., Biom., 1934, 26, 
404-13, 

2 Rhodes, E. G., ibid., 16, 239-4S. 

Preparation of Flavones from 
o-Aroyloxyacetophenones. 

Bakers showed that o-aroyloxyaeeto- 
plienones (I) rearrange with anhydrous 
potassium carbonate in presence of benzcuie 
or toluene into the corresponding o-hydroxy- 
dibenzoylmethanes (II) from which flavones 
(III ; E == aryl) may readily be obtained 
by elimination of water. Malial and 
Venkataraman- and Blialla, Mahal and 
Venkataramaii^ used sodamide in dry ether. 
It has now been found that satisfactory 
results can be obtained witli linely-divided 
sodium in ether or toluene ; sodamide and 
sodium have the advantage that no water 
is liberated when the product, the metallic 
salt of the dibenzoylmethanc, is formed. 
A number of flavones have thus been 
prepared by the use .of sodium, and the 
method is being applied with advantage in 
the synthesis of 2 -naphthylchromones (III ; 
E = C 10 H 7 ) of various types. It has been 
here found that sodium also produces re- 
arrangement of o-acyloxyaceto})henones thus 
13 roviding a synthesis of 2 -alkvlchromones 
(III; E = alkyl). 



CO 

(III) 

V. V. ViRKAR. 
T. S. Wheeler. 

Eoyal Institute of Science, 

Bombay, 

September 3, i938. 

1 1933, 1381 ; 1934, 1953. 

2 Gurr. Sci., 1933, 2, 214 ; J.C.S., 19.34, 1707. 

3 J.C.S., 1935, 868. 


Synthesis of 5-Hydroxy Coumarin. 

5-Hydroxy-4-methyl coumarins Avhich have 
been difficultly accessible until recently 
are now readily available through the 
condensation of methyl- ^-resorcylate and 
resacetophenone with ethyl acetoacetate in 
presence of anliydrous AlCl^.^ The method 
however cannot be obviously applied for 
the synthesis of the simple 5 -hydroxy 
coumarin which is liitherto unknown. 
After some unsuccessful attempts this 
interesting compound lias now been synthe- 
sised starting wdth inGthyl-/ 3 -resGrcylate. 

The 5-hydroxy eoumarin was synthesised 
as foIlow'S : — IMethyl 2 : 4-di]iydroxy-3-formyl 
benzoate^ was methylated to methyl 
2-}iydroxy-3-f()rmyl-4-methoxy benzoate 
(I) wdiich on condensation with ethyl 
malonate afl'orded ethyl 5-methoxy 8 - 
earbmetlioxy coiimarin-3-carboxylate (II), 
m.p. 186-88®. This wToS liydrolysed to 
5-methoxy coumarin-3-S-dicarboxylic acid 
(III, m.p. 281®) which on decarboxylation 
alTorded the 5-methoxy conmarin (IV, m.p. 
85-87®). The 5-methoxy coumarin on 
demethylation yielded the 5 -hydroxy coii- 
marin (V m.p. 221-23®). The 5-methoxy 
coumarin afforded the 2 ,G-dimethoxy 
cinnamic acid (m.p. 151-53®). 
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A detailed account of the above investi- 
gation will sliortlv be published elsewbere. 

H. A. Shah. 

E. 0. Shah. 

Eoyal Institute of Science, 

Bomba}^, & 

Ismail College, Andheri, 

Bombay, 

Atigust 0, 1938. 

1 Sethna, Shah and Shah, J., 1938, 228. 

^ Shah and Laiwalla, Cun\ Sci., 193(*, 197. 


Polyploid Plants produced by Colchicine 
and Acenaphthene. 

By treating germinating seeds of voiious 
JSficotiana species and hybrids in 0-5 per 
cent, aqueous solution of cclchicine for 
20, 40 and 72 hours, deformed seedlings were 
raised, from which normal and slightly 
abnormal diploid and polyploid plants of 
the following species and species hybrids 
developed : A. rustiea (in several varieties 
including the best variety Khmelevka '’), 
N, Sanderce^ N, glauca^ hybrids A. alata- 
Sanderce, hybrids A. suaveolens x alata, 
Fi hybrids A. excelsior x vel-utina, F^ hybrids 
between two varieties of A. suaveolens, etc. 
Ill all these species and hybrids, plants with 
doubled chromosome numbers were obtained, 
while in the hybrid A. alata- Sander ce, octa- 
ploids were also produced. Sterile hybrids 
were rendered fertile by chromosome doubl- 
ing. Tetraploid plants were also obtained 
in Phlox after colchicine treatment. 

Treating germinating seeds of Salat 
{Lactuca saliva) with crystals of acenaph- 
thene for six days, I obtained deformed 
seedlings from which vigorous plants dev- 
eloped. The control plants reached a size of 
I to I of the size of treated plants. In 
other words, acenaphthene lias a very high 
stimulating activity. Among the treated 
plants with acenaiihthene, I found one tetra- 
ploid. The latter plant began to flower 
about ten days later than the diploid treated 
plants, i.e., it had a much longer vegetation 
period. This is a profitable character from 
the agricultural point of view. 

Eeagent tubes were covered from inside 
with crystals of acenaphthene. Shoots of 
various Nicotiana species were covered with 
such tubes and closed from downside with 
cotton and then left for several days (2-10). 
Some of the new branches formed from the 


treated shoots were polyploid. I found in 
Nicotiana longifiora, for example, tetraploid 



Fig. 1. 


Flowers from tetraploid (left) and diploid (right) 
A. aldta types. 



Fig. 2. 


Flowers from left to right: (1) from a tetraploid 
plant; (2) from a diploid plant of N. su.aue.olens 
varietal cross ; (3) from a tetraploid N. rnslica ; and 
(4) from a diploid N. rutitlcji. 


and octaploid slioots. Tlie chromosome 
numbers in the plants treated witli acenaph- 
thene and colchicine were determined in tlic 
pollen-mother cells. 

Each polyploid plant produced in these 
experiments had longer vegetation period, 



Letters to the Editor 


No. 3 1 
Sept. 1938 J 

thicker and broader leaves^ larger pollen and 
stomata board cells, larger floral buds, 
broader corolla tubes, larger trichonies, 
darker green colour, larger ovules, larger 
seeds and coarser appearance than the 



Fig. 3. 

Lcictucci Sfitioci — left toti’cij^Ioid , right diploid. 



Fig. 4. 

Seeds from polyploid N. lonrjlfiora (left) 
and from diploid form (right). 

diploid ones. Some polyploid plants had 
juuch longer flowers, while others had .shorter 
ones as compared with the diploid plants. 
There were also tetraploid planks in which 
the flowers were about as long a.s in the 
diploid ones. 

Discs with eepial diameters were cut out 
of the leave, s about 1 cm. below the apex 
from diploid, tetraploid, and octaploid 
plants and were weighed. Discs of tetra- 
ploid plants were about 30 i^er cent, heavier 
than tho.se of the diploids, while those of the 
octaploids were about 30 per cent, heavier 
than those of the tetraploids and about 
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00 per cent, heavier than the discs of the 
diplo'ds. 

The charaeters . — Weight of the leaves, 
size of the seeds, length of the vegetation 
period, size of the flowers, fertility (rendering 



>Sloiiiata hoard cells of diploid (left) and octaploid 
*V. aldla-iSatidcnc plants. 


Sterile }jyl)ri(ls fertile and fertile species intc 
])artially fertile^ by cliroinosoine doubling), 
etc., being alTected by cliromosonic dupli- 
cation, are of g]*eat Hignilicance for tbe plant 
])ree(l(U's, esjtetdally for tlie Iiorticulturists. 

It is wortb \vhil(' mentioning the folloAving 
two factors alTectbig fertility in the auto- 
polyploids : (1) cliromosonic lengtli and (2) 
chroincsonu^ number. Auto-octoploid TrlH- 
cnni duncru, foi* exam])le, obtained by aee- 
naplitheiK^ tri^atnumt. formed miiltivalcnt 
cliromosomes during tbe meiosis of a higber 
range and was self-sterile, wliile most of tlie 
toliaceo spe(‘i(‘s liaving shorter cliromosomes 
than T. dnnr}})^ forimal less mnltivalents, 
had more regular meiosis, and their fertility 
was l(‘ss a{.bH‘.t(Mb Tetraploid 2s. rv-stica^ 
h.aving U(> elironiosomes formed rarely multi- 
valent eliroinosomes, but it liad irregular 
meiosis, probably liecause of a too great 
crowding of the chromosomes, especially 
during the second meiosis. This seems to 
bear a causal connection with the non-signi- 
ficant increasci of the distance between the 
nucleus and the cell wall. On tbe basis of 
these observations one might conclude that 
ff^rtility of autotetraploids wil) be less 
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affected in plants, liaving sliorfer eliromO' 
sonies and small cliroinosonie nuniLers. 

Doi^tcho Ko-Tv»Fr. 

Institute of Genelics, 

Academy of Sciences of USSE, 

Moscow, 

July 31, 1938. 

Minimum Adequate Size of Sample of Fo 
required in Experiments on Hybrid 
Vigour and Inheritance of Quantitative 
Characters. 

It has been pointed out that the 
most unsatisfactory feature in hybrid 
vigour experiments has been the inadequacy 
of numerical data. Examples of inadequate 
data are not rare, probably the most out- 
standing is that of Kadam^ who based 
his conclusions on a population of 2, 3 and 4 
plants. One of the outstanding reasons for this 
is the difficulty of obtaining sufficient number 
of seeds. Efforts have always been 
made by workers to compare an genera- 
tion directly with the parents and subsequent 
filial generations. The difficulty of com- 
paring parents with an Fi generation and 
not relying on the subsequent generations 
has compelled them to limit their trials 
to only small experiments. There are two 
reasons for not relying upon Fa and sub- 
sequent generations. First is that, in these 
generations, segregation of genes takes 
place and therefore, it becomes difficult to 
observe clearly the manifestation of hybrid 
vigour ; second reason is that because it is 
almost impossible to use all the Fo seeds 
in trials, there is every likelihood of taking 
a sample of such combinations which may 
show more or less vigour than the whole 
population. It is mainly for these reasons 
that hybrid vigour experiments have not 
been usually conducted on modern system 
of field trials, e.y.^ in randomised blocks and 
latin squares. Bngledow and PaP and 
Pal et aP seem to be the only workers 
who conducted hybrid vigour experi- 
ments on wheat in latin squares and 
randomised blocks so that the data could 
be subjected to statistical analysis. 

Similarly, review of literature shows that 
for studying the inheritance of quantitative 
characters, workers have been using, very 
wide ranged F 2 populations. For instance 
Hohara*^ based his conclusions on an Fo 
population of 24. Whereas Eamiah^ used 
as many as 2466, Another worker working 
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on cotton concluded that a certain cha- 
racter was governed by four pairs of 
factors, thcFo population on which he based 
lus conclusions was even loss tlian 256 
plants which is the least number for 
getting all the genotypes. Similarly East^ 
studied height character in tobacco on an 
Fo population of 114 plants, while Howard^ 
did the same on 647, 356 and 331 plants 
in case of diherent tobacco crosses. 

It is evident that there has not been any 
standardisation of taking F., populations 
for studying the inheritance of quantitative 
cliaracters. Of course, there is not much 
harm in taking larger populations but it 
is quite obvious that there are vcTy few 
chances to arrive at valid conclusions from 
such meagre populations as 2, 24 or 114 
plants. 

The purpose of this paper is to determine : 

(1) How far it is admissible to compare 
F 2 with parents and F^ in randomised 
blocks and latin squares in hybrid vigour 
experiments, 

(2) What should be tlie least adequate 
size of sample in Fo for studying the inheri- 
tance of quantitative characters Botli 
these x'>roblems do not seem to have hitlierto 
received the attention of tlie workers. 
These will be dealt with sex)arately under 
two different headings, namely, liybi'id vigour 
and inlieritaiice of quantitative characters. 

I. Hybrid Vigour . — According to Mende- 
lian laws of inlieritancc^. if th(‘. dirference 
between two cliaracters is gov(Uiied by 
three of factors, a population of at 

least sixty-four is r(‘qiiire(l to have all the 
genotyx^es in Fo. ^Similarly for four pairs 
of factors 256, for live 1024 and for six 
4096. To comx^iire Fo against parent-s and 
Fi in randomised blocks and latin squares 
it will be necessary to grow in each block a 
population of 4096 in case of six pairs of 
factors or at least sucli a riqiresentative 
sample average of whi(4i may not differ 
from that of 4096 plants. Wlnm looking 
into this aspect of tlie x>i’oblem the follow- 
ing questions are apt to arise : — 

(1) Whether tlie total Fo 

raised from F^ is tlie same or is at least 
representative of the expected Fo popula- 
tion. 

(2) If the total Fo population is the same 
as the expected Fo or is representative of 
that, what should be the minimum adequate 
size of the sample which may be obtained 
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from that very population so that it may 
be represented. 

(3) Whether the size of the sample 
determined for any character will be ade- 
quate in case of all the characters to be 
studied in that cross. 

(4) Whether the size of the sample and 
of population deterniined for any one 
character will be adequate for that very 
character in whatever cross and wherever 
it may be studied. 

To solve the above mentioned questions, 
if different sized samples are obtained from 
a population and such samples are secured, 
the means of which do not differ from each 
other statistically and also lie within the 
limits of the general mean i twice its 
standard error, it will be concluded that such 
samples will be representative of the whole 
population. If from a certain population 
such adequate samples cannot be obtained, 
that population may not necessarily be 
sufficient and it may not represent the ex- 
pected or actual F 2 population. Tims the 
representativeness or otherwise of a popu- 
lation or a sample can easily be determined 
for different characters. 

It is obvious that if Fo population raised 
from an generation is not the same or 
representative of the expected Po population, 
it is erroneous to grow the whole of the 
population as in lots or small inadequate 
samples. In both the cases the validity of 
the conclusions will be affected. If the 
population for certain character is proved to 
be quite adequate appropriate minimum size 
of a sample sliall liave to be determined for 
that character as explained above. Both 
adequate populations as well as samplers shall 
have to be determined for all the characters 
in case of different crosses. Should 200 be 
the adequate minimum size of sample for 
height in a paddy cross, a population of at 
least 1,200 will be required for six reidicatcs 
in randomised blo(‘ks and 800 for a latin 
square of four columns and four rows. Grow- 
ing of less than 200 plants in any block, row 
or column will not be permissible. 

From published data in case of about half 
a dozen crops, both size of population as 
well as of sample were determined. It was 
seen that in most cases the adequate size of 
sample ranged between 200 and 300. But, 
however, there were cases where even a sample 
of 500 did not prove to be representative, 
and in some cases the population was so 
small that a representative sample could not 


be determined, c.^., from East (loc, cit.) data 
of 114 plants, I-Ioward (loc. cit.) data of 100 
plants and Shaw and Bose^ data of 300 spike- 
lets. However, it is a matter of detail and 
will take time to standardise tlie size of 
population as well as of sample for different 
crosses. 

In view of what has been said above it is 
concluded that comparison of Fo with parents 
and Fj in randomised blocks or latin squares 
will only be admissible if in each block, row 
or column such a sample is grown as may 
either be the same as the expected Fg 
population or a representative of it. 

II. Inheritance of Q iiantltathw Characters . — 
Importance of study of inheritance of 
quantitative characters hardly needs any 
emphasis. Much work lias been done in 
this line in ease of all the farm crops. The 
woikers on this subject, as mentioned before, 
have been using very wide ranged F 2 popula- 
tions, e.g., 24-2,466 or more. There can 
hardly be any justification for basing con- 
clusions, such as, tliat a certain difference 
between two characters is governed by four 
pairs of factors, on a meagre population of 
twenty-four plants. iV population -which is 
neither the same as the expected F 2 nor is 
representative of that, cannot be relied 
upon for such a study. 

As already explained under hybrid vigour 
tliere seems to be a necessity for determining 
the adequate size of a sample for each and 
every character for all the crosses. In such 
a study as inheritance of quantitative 
cliaracters th(U‘e is no harm in taking as 
large a sample as possibhq but in no case 
less them the adequate size of sample deter- 
mined for a certain character is x>ermissible. 
Validity of the conclusion based on a pojiula- 
tion which may not be rexnuesentative of 
the exx)ect(‘d F 2 iJOj) illation, is subject to 
a great deal of criticivsm. 

Cir. Nek Alam. 

D(‘.partment of Agriculture^ 

Gurdaspur, 

JiDie 22, 1938. 

1 Kadam, Ua til and Patankar, hid. J. Afjrlc. Scl., 1937, 
7, 118. 

“Engledow and Pal, J. Agric. Sri, 1934, 24,390. 

" Pai and Alam, J. Ind. Sci. of Acad., 1938, 7, 3, 
109-24. 

4 Nohara, J. Ooll. Agri. Tokyo, 1933, 12. 

^ Ramiah and Parthasarathi, Ind. J. Agric. Sci., 1933, 
3 808 

’ 6 East, ./. Gan., 1910, 1, 164. 

Howard, Mem. Dept. Agric. hid. {Bot. Ser.), 1913, 6, 
52, 3, 89. 

8 Shaw and Bose, ibid., 1933, 3, 771-807. 
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A Case o£ Triple Parasitism ? 

Loranthus vs. Viscum vs. Viscum. 

Species of Loranthus and Viscum form the 
most connnoii semi-parasites on many of the 
deeidnoiis forest trees in the noighbonriiood 
of Bangalore. The menibres of Loranthacese 
come next to those of Santalaceie, so far as 
the number of hosts they aiVect. They have 
also some common hosts (I9i^3), It is very 
rarely tlia.t one eoines across a Loranthus 
growing parasitic on another Loranthus or 
Viscum and rice versa, thrown (1918) reports 
a case of double parasitism of Phoradendron 
ealiformcus on Phoradoidroi flavescens near 
Tucson. Morris (1922) records a case of 
LoraMhus exocarpic growing on Loranthus 
pendulus and Loranthus quandong. 

An interesting case of double parasitism 
was noticed in which Loranthus longiflorus 
Desv,, acting both as a partial parasite and 
a host vs as found on Shorea iatura Itoxb. 
Tlie host plant is grown extensively for the 
cultivation of lac, Loranthus longiflorus 
forms a serious post on it, in some cases 
bringing down its vitality considerably. 
Practically ev'ery plant in the locality has 
been attacked by one or many parasites, 
which appear to be quite hardy. Loranthus 
longiflorus Desv. has been found to be 
attacked by a Viscum (Fig. A and B) Visc'um 
ramosissimus Wall, wliich is quite unlike 
the common species of the locality, ri:., 
Viseu7}i orientale (Fig. C). Thus the host- 
Iiarasite relationship in this case was not 
bctw'een two Lorantlii but between a 
Loranthus and a Viscum which is rather 
rare and appears to be the only instance on 
record. The water relations of those avssocia- 
tions must be very complex and interest- 
ing as suggested by Harris and others (1930). 

A further interesting stage in this relation- 
ship or associatio]! has been observed, where 
not only the Loranthus longiflorus Desv. acts 
both as a semi -parasite and a host but also 
the Viscum — Viscum ramosissinms AVall. 

Ill its turn Visemn ramosisshnus grows on 
Loranthus parasitically and at the same 
time it allows a number of its own seeds or 
those of other viscum plants to germinate 
on its body so that some of them at least 
might establish themselves as full-grown 
parasites. A curious example of this kind is 
the germination and growth of a Viscum 
seed on a just ripening fruit, evidently that 
of Viseiim ramosissimus (Fig. D). The seed 
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must have settled on this fruit when it was 
very young and has germinated and produced 
the disk by the time the fruit lias matured. 



A. — Viscum. ramosissimus on Loranthus longiflorus. 

B. — Several plants of Viscum. growing on a single branch 

of Loranthus. 

C. — Two clumps of Viscum to show the details of their 

habit. 

D. — Viscum. ramosissimus seed germinating and growing 

on a fruit of 7'a )n.osissi mus . x 5. 

(Figs. A, B and C have been reduced 
while photographing.) 

Can these instances be called Triple Parasit- 
ism 1 Anyhow, the host-parasite relation- 
ship of these associations becomes more 
complex. 

L. l^AUAYANA UAO. 

Central College, 

Bangalore, 

August 15, 1938. 


1. Brown, J. Ch, Bot. Ga::., 1918, 65,2, 193. 

2. Harris,!. A., Harrisson, G. J., and Pascoc, T. A., 
Ecology, 1930, 11, 687-702. 

3. Jivanna Bao, P. S., Indian Forester, 1923, 49, 
416-28. 

4. Morris, A., Aust. For. Jour., 1922, 5, 325. 
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Coffee Black Bean. 

Bl^vck Bean in Coffee {Cojfea arabica Linn.) 
lias been known for a long time. R.ex)orts 
and samples have been received from different 
coffee estates in the Mysore State during tlie 
years 1921 to 1928, but the losses liave 
scarcely been heavy. Thomas^ has mention- 
ed black been in coffee. Mayne- has devoted 
a good deal of his time to this obscure disease 
during the years 1930-31 to 1937-38. He 
is of opinion that it is due to an abnormality 
of tlie inner silver-skin layer or micellus. 

Last year a bad case was reported from an 
estate near Kalasa in Kadur District. In- 
vestigations on the spot led to the interesting 
observation that black bean is associate<l 
with the absence of the embryo (see Fig. B). 



A. — A healthy fruit of Coffea arabicAi Linn, in cross- 

section. R, is the radicle of the embryo. 

B. — A black bean fruit of C. arabica in cross-section at 

same level as A. Note absence of embryo and 
disintegration of the endosperm. 

C. — Another black bean fruit of 0. arabica in longitudinal 

section. 

Black bean fruits develop on the plant just 
like the other fruits, and may sometimes be 
detected by feeling them. They appear not 
as full as healthy fruits and feel very much 


like wilted fruits due to loss of turgor. The 
affected fruits do not drop down but remain 
on the plant till the other fruits mature. 
When an alTected fruit is cut the bean is 
found to be black inside. This condition 
may be present in only one bean or in both 
beans of such a fruit. Even the single bean 
of the peaberry may be black. The endo- 
sperm is collapsed. Sometimes the affected 
beans do not turn black, but are only shrivell- 
ed. Tlic blackening is probably only a 
change that takes place in the endosperm 
due 1.0 the non-development of the embryo. 
The black bean is very light, the xwchrnent 
being intact, and comes wj) in the pulxhng 
vat as floaters or skimmings. 

The possibility is that pollination or ferti- 
lization has not taken place. Sterility in 
coffee lias been known to occur. ^ Due to 
the absence of pollen or due to its incomx)ati- 
bility, the fruit may develoj) xiarthenogeneti- 
cally. A great deal of hybridization work 
has been going on in colTee during recent 
years, and a large number of varieties and 
species have been introduced for this purpose. 
Side by side natural hybridization has 
xrerhax^s taken place. Hybridization lias been 
known to lead to parthenogenesis,^ and it is 
X^ossible that many of the coffee plants, which 
might be only natural liybrids, develop some 
of their fruits jrarthenogenetically. Peng^ 
has found in the seeds of Asiatic -American 
hybrids of cotton a very small embryo or 
none at all, even tlioiigh they possessed wudl- 
dcveloped seed-coats. The ovules of the 
sterile hybrids vere shrunken, dry and 
black ; moreover no fibres develox^ed on the 
seed-coats even though the bolls had been 
retained on the plant as long as three 
months. The ovules apparently do not 
develop a>t all.” This is somewhat similar to 
what takes xilace in black bean of coffee. 

Zimmermann^’ says that hybrid beans have 
a dissimilar colour to tliat of their parents 
and that a large number of them are barren. 
Of great interest in this connection is liis 
description of tlie variety of coffee known as 

Binsamiger kalToe ” {Coffea arabica var. 
monosperma) which flowers profusely, but 
ripens only a few fruits, a majority of these 
being barren. In isolated cases there is one 
seed which is not germinable. In Java these 
trees are often called ^‘mannetjes koffie”. 
Hybrids rarely give satisfactory yields, 
l^otable exceptions to this are the Kawisari 
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hybrids of Cramer, but even liere a certain 
number of fruits are barren. 

S. V. Venkatarayan. 

Department of Agriculture 
in Mysore, Bangalore, 

August 26, 1938. 


1 Thomas, K. M., Planter's Chro7i., 1924, 19, 697- 
704. 

^ Mavne, W. W. , “Annual Report of the Coffee 
Scientific Officer, U.P.A.S.I., 19H0-31 to 1937-3S.” 

^ von Faber, F. C., Ammles dit Jardm Botanique 
de Biiitenzorg, 1912, 25, 59-160. 

4 Woodworth, R. H., Roi. fe., 1929, 88, 391. 

5 Feng, C. F., ibid., 1935,96,485-504. 

^ Zimmermann, A. Kaffee, Woldiinann-BiicJier Mono- 
Qraj^hien ziir LandwirMiaft irarmer Lander, 1928, 3 Aufl., 
Bd. 4. 


A Case o£ Commensalism between a 
Lamellibranch and a Monascidian. 

In Current Science^ March 1937,^ I reported 
a typical case of commensalism between a 
Gastropod [Turbinella pyrum) and a Monas- 
cidian {Herd^nania pallida) of the Indian 
seas, and said, ‘‘ Both animals are typically 
Indian and it would be worthwhile to investi- 
gate the phenomenon in other Indian ani- 
mals.’’ The present communication deals 
with another case of commensalism between 
a lamellibranch and the above-mentioned 
monascidian. The forms were collected by 
me from the sea at Tuticorin, and their pre- 
sence was mentioned in my monograiih^ on 
Herdmania^ in January 1936. The lamelli- 
branch was later sent for identification to 
Dr. Marie Y. Lebour of Plymouth, who, 
XJlacing it in the genus Musculus (Filibranchia, 
fam. Mytilidae) remarked that it resembles 
if. ccc/nohita in its characters. The author 
could not get the relevant literature in India 
and is not quite certain if it is if. ecenobita or 
a new species of Museuhis altogether. What- 
ever the species, to my knowledge this is the 
first time that 3Iuscnlus has been recorded 
from an Indian ascidian. 

My best thanks arc due to Dr. Marie Y. 
Lebour of Plymouth who kindly identified 
the forms for me and also sent me some 
references to literature on the subj ct. I am 
indebted to Prof. K. Bahl of Lucknow 
for giving me the necessary facilities for 
carrying on this work as well as for reading 
this manuscript. 

The present species of Musculus inhabits 
the test of the monascidian Herdmania 
pallida in large numbers. In my morpho- 
logical work on Herdmania I dissected over 
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200 specimens of the monascidian, and al- 
most 80 per cent, of the animals had one or 
more lamellibranchs imbedded in their test. 
One specimen of Herdmania had as many as 



1. Herdma7iia pallida s^een from the right side, showing 
five 3Iusculus shells imbedded in the test ( x J). 



2. Loft side of Herdmania 'pallida showing one large 
and one small Mnmidns (x J)- 



3. Outer surface of the shell of Musculus showing its 
speckled and striated nature (X 2 J). 
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4. Inner surface of the same shell with llie byssus 
attached (X 21). 

40 lamellibranchs, both large and small, in 
its test. Muscidus occurs almost throughout 
the test, but is found more often at the free 
rather than at the fixed end of the animal ; 
and is arranged in larger numbers around 
the branchial than the atrial siphon. Each 
animal is found in a cleft in the test through 
which it communicatees with the outer world 
to feed and to respire. 

The shell is white-speckled brownish- 
yellow in colour and rhomboidal in shai)e and 
bi-synimetrieal. Tlie samllest forms measur- 
ed 4 mm. X 6 mm. while the largest forms 
were 10 mm. x 16 mm. It is sculptured by 
two rows of strim (one on each side) which 
rad'ate from the beak leaving the middle 
part smooth. The ridges of these stria; are 
brownish while the depressions are wliite. 
The hinge-plate is finely notched. The um- 
bones are incurved forming a depression at 
the joint. The edg(\s of both halves of the 
shell arc cronulated, the ends of the stria' of 
one fitting into the dei>ressions of the other. 

The mantle is leaf-like, rather thick and 
opaque on the dorKsal lialf of the body, the 
anterior and posterior-most parts ferming 
the siphons. The incurrent tube is wide 
while tlie excurreiit tuh(* is rather conical. 
The anteior adductor muscle is fairly high. 

There is a large liairy byssus, consisting of 
a large number of byssus threads at the mid- 
ventral end of tlie animal (foot). The hairs 
of the byssus are very sticky. 

Tlie gills arc rather thin and the lamellae 
loosely placed. The labial palps are four in 
number, one pair on each side of the body. 
In each pair one palp is placed before the 
other and the lower ends of the palps, are 
curved inwards. 


Tlie foot is strap-shaped and is quite tough. 

RemarliS. — Muscidus has so far been re- 
corded only from Temperate and Arctic 
Seas. The species of this genus exhibit a 
Xiropensity for concealment, frequently spinn- 
ing a nest of sand and sliell fragments 
burrowing into soft substances (e.g.^ ascidian 
best) or secreting themselves in tlie burrows 
of other shells. Of the three species recorded 
from aseidians, only M. ccdnohita has been 
recorded from the Suez Canal and the Eed 
Sea. The other forms are the British if. 
marmorata^ wliich lives imbedded in the test 
and mantle (integument) of Ascidla vientvla^ 
or Cionaj Ascidiclla, Phallusia, etc. ; and 
31. impacta in Boltenia or other Tunicata.^ 

The association between 31tisculus and 
Herdmavia appears to be constant, as more 
than 80 per cent, of the aseidians bear the 
lamellibranchin their test. It is apparent that 
llusc/idus gains protection from the outside 
world by remaining almost completely im- 
bedded in the test substance *, and also gets 
enough food-material as there is a constant 
food-current maintained by the ascidian. 
The fact that a larger number of forms are 
arranged around the branchial tlian tlie atrial 
siphon indicates that food brought -with the 
current of water which enters tlie branchial 
siphon of the ascidian is also used by the 
lamellibranch. B erdmania^ on the other 
hand, does not appear to gain any advantage 
by having the mollusc as a commensal. Tlie 
case is nevertheless one of true commensalism 
between two species belonging to widely 
separated groups of animals. 

S. M. Das, 

Department of Zoology, 

Lucknow University, 

August 8 , 1938 . 

1 Das, S. M., Cnrr. ScL, 1937, 5, No. 9. 

2 Das, S. M., Ivd. Znol. Mim., 193(), No. 5, 

^ JetTrys, T., ,/. Br. Concholorj}/, 2. 

IVlsnecr, P., Esffai (rdhologie zoolorjiqne dcs mollus- 
quas, 1935. 


Codling Moth in Afghanistan. 

The Codling moth [(-ydia pomoneUa Linn.) 
is a serious pest of apples, pears and quinces 
in Europe, United States of America, Canada, 
South Africa, Australia and Uew Zealand. 
Until recently tliere w\as only a doubtful 
record of this insect from liras Ladakh 
(Kashmir) in the Indian Empire (Fletcher, 
1919) but it has now been definitely recerded 
from Baluchistan and the Korth-West 
Frontier Province (Pruthi, 1935 and 1938). 
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S(| hM lias not 1)0011 rocordod from 

adj(Hniii<^- coiintrios like Afelianislan and 
Iran. 

1U;m. ^ baskets of ap])l<\s freshly 

from Jvandliar (Afghanistan) were 
(‘.v:miiiiu *■< I iit Chaman and quite a good 
inmiiH'i* <>£ apples showed typical Codling 
inodi ni although no larva was found 

in (I non . Xir 1935 I went to Afghan tstan and 
visiled < li<^ important fruit-growing centres 
at Knud (iibout 4,000 ft.), Ghazni (about 

s, 000 ft.) a.iid Kabul (about 5,500 ft.). On 
<^\ami 11 i 1 1 i>* u.pples in the orchards it Mas 
I that most of them are attacked 
by Codling*- Tuotli. A bagful of such infested 
appU's wjbss brought and caterpillars M'ore 
lyn.ivd ir<jii:i them at the Fruit Expieriment 
Stalinn.. C.^.riotta. The moths emerged out 
ol I hoi 11 1 ui \re been identihed as Codling moth 
(Cy/d/A /><>>}ion€lla Linn. — Family Encosmidiv) 
i>.v the imperial Institute of Entomology, 
London. ^gain a good number of over- 
winteriibig- ^a^rYa?, Avere got in March, 1938, 
rroin I'v :iiix<lbar through the courtesy of a 
rriond I and M'ore reared at Quetta. The 

lulults c^riKM'ged out were Codling moths, 
('odliiig* moth is, 

Afgliauis Ca. 11 . 

Nazeer Ahmed Jan.jua. 
I)(‘|)artm<^i 1 1 of Agriculture, 

Liidiudi istan, Quettu, 
rl u n e 27, 1938. 


therefore, present in 


Elt't cfuM', ''I''. H., llejii. Trot. 3rf/ Evt. J/E, Pusa, 1919, 

MS. 

Prut Id, ir. S., Agric. <C’ Live-stoch in India, 1935, 5, 
523 23, 

[Vudii, ll\ H. , ibid., 19:^8, 8, 42-4:^. 


GyrnLizra crepidioides Benth. 

In lh(‘ .fill number of Current Science Dr. 
vn,u Stoc*n.Ls of Buitenzorg has commented 
upon tlu‘ ra-pid spread of Gynura crepidioides 
IhMdh., ihix African composite, in south-east 
Asiiii. 

1diis pla.Tit first came to my notice in the 
plauis of Assam, at Chardiiar, in 1931. Even 
Mku i(, wihs a common M^eed all along the foot- 
hills, Siiieo that time I have Avatclied its 
spr(‘n.d ind'-o all the districts of Assam, until 
now i(. is one of the commonest ^veeds in 
|.lu‘ plains - 

I did not; observe it at Jamiri (4000') in 
th(‘. Akn. lAills in 1931, but it had made its 
ap[)(‘a,ni, n.c**o there by 1934. This is remark- 
a,l)l(‘. b(‘<-.a.xise the hills between Jamiri and 
(.lu‘. plains £bre covered with dense evergreen 
tree Ihnast. 


In 1935, I noticed this species in the 
Naga Hills and the Deputy Commissioner, 
Dr. J, H. FTutton, told me that within a few 
years it had become common enough to 
excite comment. During the course of a 
transfrontier tour in the same year, this 
plant was also seen east of the Kanteilek 
river at Kimi (3000') and not far frem the 
Burmese frontier. 

It is one of the commonest weeds in 
Sadiya Mdiere, from the raiiidity with which 
it groM-s, it has become a pest in regeneration 
areas of Terminalia rnyriocarj^a. 

The rai)idity Mutli Mdiich this exotic has 
spread all ox'cr Assam exceeds the per- 
formance of that other compositaceous plant, 
Enpatorimn odor alum Linn. 

In Assam, where man is in his element as 
a destroyer of climax vegetation, the spread 
of exotics is greatly facilitated by the in- 
finite variety of bare areas exposed. The 
MX^ed Eiipatorium odoratuni Linn, which was 
common in Sylliet and Cacliar in Hooker’s 
(lay, found its ^vay to Upper Assam barred 
for many years by the evergreen forest of 
the North Cachar Hills. Tlie opening of the 
hill section of the A. B. Eailway and the 
destruction of climax forest for cultivation 
ill its neighbourhood, iirovided a convenient 
path by which it invaded the Assam Valley. 
Within the x'>a.st tM^nity years it has estab- 
lished itself firmly in the plains and hills. 

It is very significant that Gynura crepidio- 
des Benth. is mentioned neither by Biswas 
(1934)1 in his excellent account of the distribu- 
tion of some foreign weeds in India and 
Burma, nor by Calcler and his collaborators 
(1926)2 in their list of species of iihanerogams 
not included in the Flora of British India. 
One can conclude from this that Gynura 
crepidioides ivas absent from the flora in 1926. 

For a plant to have spread all over the 
Province of Assam, situated as it is, hundreds 
of miles from any seaport, shows powers of 
migration and ecesis which are very remark- 
able. One factor Mdiich has undoubtedly a 
very important bearing upon its distribution 
is its capacity for producing flowers and fruits 
all the year round, as well as its tolerance 
tOMwds very diverse edaphic conditions. 

N. L. Bor. 

Forest Eesearch Institute, 

Dehra Dun, 

September 5, 1938. 

^ Hiswas, K., Curr. Sci., 1934, 2, 422. 

2 Calder, G. C., Narayanaswami, Y., and Ramaswami, 
M, S., Tec, Bot. Sur, India, 1926, 11, No, 1, 
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Eupelmus tachardiae and its Five Hosts. 
To my last criticism^ still doubting whetber 
Eupelmus tacliardiw has as many as five 
different hosts distributed among three 
families of insects, Negi“ and Gupta have 
replied. 

The assertions of Glover and ISTegi^ were 
weakest with regard to Eupehmis tachardim 
acting as an internal parasite of lac insects ; 
the best way to prove such a theory was to 
offer direct evidence, by reproducing a 
photograph where the lac insect, and not 
the lac cell, contains the pupa of this 
chalcid. 

In order to facilitate what might have 
been • done for Eupehnus tachwnliwj H 
reproduced, in Fig. 6, a picture of a lac 
insect with its skin intact, nevertheless, 
containing the larva?, of Erencyrtus dewitzii^ 
a genuine endo-parasite of lac. Imms^ and 
Chatterjee, in their Fig. 3-1, have likewise 
shown a chalcid larva visible through the 
transjoarent skin of the lac insect. A 
similar i?hotograph showing the pupa and 
not the larva of Eupelmus iacliardlm^ would 
have been tlie proper evidence to offer. 

I may perhaps now add, that the presence 
of such objects can be easily revealed by 
dissolving a colony of lac insects, susi)ected 
to be attacked by the endoparasite with 
alcohol ; the liealthy lac insects appear 
dark and carmine coloured, while those 
containing the pupae or larvae of clialcids 
possess a transparent skin, through which 
the contents are conspicuously displayed. 
When the chalcid, as imago, is dark, 
the male of CoceoplKxgus tscMreJiii, its 
mature pupa is also black and a lac insect, 
harbouring such a specimen of a parasite, 
is one of the easiest objects to discover. 
FTow the adult of Eupehnus tachardice is 
even darker than the male CoccopJiagus 
tscJiirehii, besides being the largest chalcid 
met with lac. A lac insect, had it contained 
such a large and dark pupa, could not 
have escaped my observation, for I have 
used this technique for a number of years. 
On the contrary, Kegi and Gupta never 
mention, in any of their writings, their 
ever having used such an exhaustive and 
systematic method of study. 

‘ All the proof they^ have tried to bring 
forward is shown in their Fig. 3, where they 
confess, the pupa of Eupelmus tachardice is 
not seen within the skin of the lac insect, 
but merely within a lac cell. This, naturally, 
can be interpreted to show the pnpa in 


question was directly associated with the 
larva of Eublemma amabilis whose remains 
are not seen, since the jdiotograpli unfortu- 
nately is out of focus and all details are not 
visible ; even the complete outline of the lac 
cell is not reproduced. 

The second and indirect evidence to show 
that an insect is endoparasitic is by demon- 
strating a large number of exist holes all 
indicating uniformity. That such is possible 
was clear by an example of Lalcsliadia 
communis colony attacked by Erencyrtus 
deiciUii, a chalcid wliich liad attacked 
practically every cell seen in Fig. 5 of my^ 
last letter. I had emphasised, that in 
bringing in such indirect evidence, the 
number of holes made by the chalcid should 
be large and that tlie colony of lac insects 
should not be attacked by more than one 
species of chalcid, even putting the words, 
total and irurc^ to qualify such apertures, 
in tliick print. I would ask IsTegi and 
Gupta to bring forward similar picture of 
lac insects attacked in large numbers by 
Eupehnus tachardice. 

Tliey^ have, however, offered Fig. 4, a 
single lac cell which appears, on critical 
observation, strange and curious in the 
light of their own explanation. I reproduce 
their Fig. 4 with my letter-markings, the 
exit hole, A B 0 D, is more rectangular 
than circular, which may be granted as 
Xmssible, but from D to E there appears 
a regular cleft which makes the x)icture 



i 

Fro. 4 of Negi and Glover explained as, “Microphoto- 
graph of female pupa of JfJ. tacJiarduc in a nearly fully 
developed female lac cell showing a hole hy biting 
which female E. tacliardifc (dmoi'^ed. x IS”. Please 
note the absence of any pupa in the illustration. The 
letter-markings are mine ; the exit ]\ole, A B C 3?, is 
rectangular, while, from D to E, there appears 
regular cleft, 
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invalid. With reo^rd to the exit liole they 
say '' the greatest width of tlie hole made 
by It. taeliardiCG sliown in Fig. 4 is 0*83 
inm. and the width of tlie Iiead of E. tacJiar- 
dic8 is also 0-83 mm.’’ When the head of 
the insect and its exit liole is of the same 
size, correct to 1/100 mm. I may maintain, 
without fear of any contr?odiction, no chaleicl 
would be able to emerge on account of the 
great friction caused by such a narrow 
aperture. I find these exit lioles are 
always larger than tlie size of the heads 
possessed by their respective chalcids. 

They exx^lain their Fig. 1, as a iSIicro- 
Xdiotograph of female i)upa of E. iaclinrdkc 
in a nearly fully develoxied female lac cell 
showing a hole, by biting which female 
E. taehardUe emerged, x 18 ”. The language 
is so confusing, that I fail to know what 
they mean by a female pupa of E. taeliardice. 
I see no impa of any kind in their Fig. 4, 
nor have they lettered it. 

Ill my last letter I had explained, a 
definite relationship exists between the 
size of the pupa of an eiidoparasite and 
that of the body of its host, j)articularly 
implying, the pupa of Eupehmis tachardke 
is too large for it to act as an endoiiarasite 
of lac. hfegi and Gupta now admit the 
larval stages of lac insect are free from the 
attack of this chalcid. I had previously 
stated and might perhaps repeat, all the 
chalcids I have studied as directly attacking 
lac, have two life cycles, one stage passing in 
the larval and the other in ike adnlt stage. FTor 
do I know of any other chalcid which attacks 
only the adult scale insect and not its larva. 

The body of the lac insect is really so small 
that merely this consideration excludes the 
probability of Eupelmus tackardice acting as 
an internal parasite. FTegi and Gupta have 
apparently seen this view-point while they 
indirectly admit that a piix^a of this chalcid 
is so large that it cannot lie straight within 
the body of the lac insect ; their words arc, 

the female lac insect measures about 
2-8 mm. and the female Eupelmus iachardhv 
larva and x)upa when found in the lac fe- 
males lie in a curved position (not straight as 
is usually the case with all chalcids) a.s will 
be seen from Fig. 3” — the text in brackets is 
mine. Their Fig. 3 has been already shown 
as being out of focus and therefore inadmiss- 
ible as proving the point they claim. It 
would have been better to show such a pupa, 
with a curved body, in clear profile, hr., side- 
ways, contrasting with the normal one, 
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already illustrated by me.^ They have 
illustrated a pupa seen ventrally,^ which 
exhibits no abnormality and is, in fact, a 
confirmation of my previous picture^^ of the 
same object with this disadvantage, that 
iSTegi's and Gupta’s photograph shows the 
X>upa with a long white appendage, not ex- 
X)lained either along with the illustration or 
in the text. I do not admit, it is ever possible 
for an endoparasitic pupa to mature in such 
a small host as to acquire an abnormal and 
curved body from want of space — a definite 
reference to a similar finding of another 
worker, if at all any, would shorten the 
controversy I In such a ease the pux)a would 
be small with the body normal pmd not 
curved. Negi^^ and Gupta state, " it was 
incorrect of Mahdihassan to suggest our 
having ever said that E. taeliardice was 
found parasitic on the second instar lac 
insect”, I do not believe I ever meant such 
a suggestion originating from tliem and I 
naturally demand a quotation from my writing 
Avhich has led them make such an imputa- 
tion. 

The first illustration of a larval Eupelmus 
taeliardice was x^ublished by me,^ where 
Fig. 1, a pen and ink drawing, clearly shows 
the presence of long hairs. ISTegF and 
Glover later issued another x^iotuK^ of it 
Fig. which they claim as excellent but 

which, I believe, does not rex)resent an 
improvement in showing the long hairs, 
which FTegi and Gufita now so much wish, 
to emphasise. They arc second to giv(‘. out 
an illustration of the larva of this (‘halcid 
and are not justified in ‘ advancing their 
claims of having discovered this character 
saying, “we are surprised that Mahdi- 
hassan who claims to know tlie various 
chalcid and braconids found in lac has not 
been able to notice, this consxiicuous dilT- 
erenee. ” If my"^ previous iigiire of the 
larva had shown something less than 
theirs, 3 their remark would be justifiabh.^. 
and I leave it to the reader to eompari^ my 
former picture’^ of the larva with theii^ 
later duxdication of it and see for himself 
which brings out the long hairs of the larva 
into greater prominence. Likewise theii- 
recent Fig. 1^, of the pupa seen ventrally, 
shows nothing new nor better compared 
with mine, Fig. 2, previously^ offered. 

FTegi and Gupta, who like to live in the 
blissful ignorance of what has been pub- 
lished on lac by others, naturally take no 
cognizance of the fact that I have^^ already 
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illustrated tlie pupal and pre-pui)al stag-es 
of the male lac insect and as sueli their 
kind sugg'cstion tliat, I sliould consult 
lmm\s Text-hooh of Entomology for a 
dehnition of pre-pupa, is superfluous. AVhat 
was needed and wliat I still request of them 
is a definite refercuice to t.he finding of a 
worker on clialeids who has found tliese 
two moults, tlie pupal and pre-pupal, in 
any ol* the endoparasites of a scale insect. 

Originally, when their Fig. 1(c) apT)eared, 
no details were givcm and it is later on that 
they add that their illustration represents 
a male and that it oilers an abnormal 
view since the specimen was boiled in hot 
water, a technique as unique as it is primi- 
tive. They blame me for not knowing 
what they fail to communicate. The 
abdomen terminates, in a distinct curve 
towards the dorsal surface, wliicli (‘ven in 
its abnormal appearance, would not charac- 
terise a male insect. At any rate, it is perti- 
nent to ask for a pupa of female insect 
similarly treated with liot water and care- 
fully photographed, for, until this is done, 
they liave demonstrated only a mysterious 
object. 

in their last reply, ISTegF and Gupta 
bring fresh pictures, one poorer than the 
other, and all not quite so relevant to the 
main thesis. Fig. 2[h) shows a larva which 
may pass for that of an ant ; the long hairs, 
which Kegi and Gupta undertake to pjoint 
out witli an air of originality, are sadly 
missing in this picture. Fig. 2 {a) is so much 
out o£ locus that it may pass for the larva 
of a h'pidopterous insect which is moreover 
only partly seen ; while Fig. 2 (e) is even 
worse than their Fig. 2 (/>). 

In my last letter I had confessed it has 
not been possible for me to identify any of 
the internal parasites of lac by means of 
characteristic exit holes made by the 
chalcids. As though this has been mean- 
while achieved by Negi and Gupta they 
state the hole made by Ermcyvtns dewitzU 
mea.sures 0-55 mm. while that made by 
EarecMliyodrynivs davieornis measures 
0-64 mm. 1 assert these figures are too 
good to be true as characters of identilica- 
tion and merely serve as space- filling data. 
They never mention the range of variation 
and the average size of these holes which 
are important factors in presenting such 
figures. Their respective illustrations of 
the exhit holes made by the above two 


chalcids have thus no significance. F^urther 
tlie exhit holes macle by Ereneyrhis 
deipitzii have been illustrated by me^ l)re- 
viously and 1 lind nothing new or exciting 
in the photograph olTered by Negi and 
Giipta. 

lii their Fig. 5 is seen an adult female 
Eupelmvs' iacharduv and its male in Fig. 8, 
both macropliotographs. Both illustrations 
are wanting in even sueli details, as distin- 
guish the genus Enpelvius from AnastatHS^ 
so that it is iinpossibk^ for any specialist 
on clialcids to see tln^ specific charaiders 
of this insect. Yon Gernet, long ago, 
illustrated both the male and the female 
E up elm ns t a char dice and I maintain his 
ligures enable better identification tlian 
those ol Negi and Gupta. What bearing 
tins inefficient duplication of pictures has 
on tlie points they have lieen all along 
asked to clarify, I do not see. 

Negi and Gupta write, '' Again IMahdi- 
hassan has indirectly tried to put into 
our mouth that tlie lac insect parasitised 
by Eujtclmus tacliardhv survives and that 
three pupie of E. taehardue were found in 
a dead lac insect, although we have never 
said so. ” I at once admit they have not 
said so a.nd in exchange I wish tliey would 
accept tlie responsibility for such a mis- 
interpretation of my writing. They have 
apparently s(*t tlieir hearts on creating 
myths and I have set mine on destroying 
them. 

I have to thank my friend, Dr. Wiiilder, 
now c4' Zeiss-4Verk, Jena, for kindly giving 
m(‘ th(‘ (' 0 ]>y of Current iSclence where 
Negi's and Gupta's last lettm' ax>pears. 

S. Mahdihassax. 

The American Express Company, 

Berlin, 

April 14, 1038. 
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The Newer Alchemy. By Lord Rnthor- 
ford. (Tlie Cambridge University Press, 
London), 1937. Pp. 67. Price 3s. 6/7. 

This book of 67 pages contains in an 
expanded form the subject-matter of the 
Henry Sidgwick Memorial T^ecture delivered 
at Newham College in November 1936. 
It contains a brief but very clear account 
of modern work on the transmutation of 
the elements. The following section head- 
ings taken from the book will give an idea 
of the sequence of thought followed in it ; 
Eadioactivc Transformations — Elementary 
Particles — Detection of Fast Particles — the 
Expansion Metliod — Electric Method — Trans- 
formation of Elements by a-Parlicles — ^Dis- 
covery of tlie Neutron — Production of 
Eadioactive Bodies — Artiticial Metliods of 
Transformation — TraiivSformation by y-Eays 
— General Conclusions. Tlie book is illus- 
trated by a fine selection of photographic 
illustrations amongst wliich the following 
may be noted : — a-particle tracks — ^-particle 
tracks — ^records of particles b 3 ^ the electric 
method — scattering of a-particles — trans- 
mutation of nitrogen by a- particles — recoil 
tracks produced by neutrons — tracks in 
photographic emulsions showing transmu- 
tations of boron — high voltage installation 
at Cambridge — deuteron beam produced b^" 
cjmlotron — a-particles from bombarded lith- 
ium — disintegration of boron — transmutation 
of deuterium by deuterons. 

As might naturally be expected in a 
work by Lord Eutherford, the subject is 
handled in a masterly fashion. The book 
makes fascinating reading 3nd should be 
in the hands of every one who wishes to 
read an authoritative account of the recent 
fundamental advances in nnclear Tjhysics 
and chemistry. The reviewer has read 
and re-read the book with the keenest 
pleasure. C. V. Eaman. 


Science and Music. By Sir James Jeans. 

(The Cambridge Ihiiversity Press, London), 

1937. Pp. 258. Price 8-9. 6d. net. 

In the present book, Sir James Jeans has 
endeavoured to describe the main outlines 
of such parts of science, both old and new 
as are specially related to the questions and 


problems of music, assuming no previous 
knowledge either of science or of mathema- 
tics on the part of the reader. His aim has 
been to convey precise information in a 
simple non-technical way in the hope that 
the subject-matter selected may interest 
the amateur, as well as the serious student 
of music. 

The wliole subject is dealt with in 
seven chapters. In the first introductory 
chapter, some of the basic facts regarding 
the nature and perception of sound are set 
out. The second chapter on timing forks 
and pure tones gives an account of the ele- 
mentary tlieor}^ of harmonic motions and 
the result of their superposition. Cliapter 
III deals with the physical principles of 
stringed instruments. In Chapter IV, the 
vibrations of columns of air and tlie theory 
of musical instruments depending thereon, 
C./ 7 ., organ pipes, flutes and clarinets are 
considered. In Chapter V, the tlieories of 
harmony and the origins of the musical 
scale are dealt with. Cliapter VI gives an 
account of the important subject of audito- 
rium acoustics. Chapter VII which con- 
cludes the hook discusses the part played by 
the ph^^sical and phi^siological laws of 
hearing in the appreciation of music. 

Besides drawing freely on the classical 
treatises of Helmholtz and Lord Eajdeigh, 
Sir James Jeans has also made use of the 
infcrmaticn contained in the more modern 
treatises and the technical and scientific 
journals. Tlie material selected lias been 
re-written in simple language. The book 
should therefore appeal to a large class of 
readers who desire to learn something of the 
scientific basis of music with the minimum 
of personal effort. 

The book traverses much ground which is 
naturally quite familiar to the professional 
physicist. Nevertheless, Sir James Jeans’ 
well-known gift of exposition gives a touch 
of interest and novelty even to what is wcdl 
known and makes the reading of the book 
both pleasant and. profitable. The excellent 
get-up of the book and the well-chosen illus- 
trations help in making it an attractive 
publication. C. V. Eaman. 
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Reports on Progress in Physics, Volume 
IV. General Editor : Allan Ferguson. 
(Published by the Physical Society, 
London. The Cambridge University Press, 
London), 1938. Pp. 389. Price "to non- 
fellows net. 

The rate of progress in physics at the 
present time is so great and the output of 
papers so vast that all physicists engaged in 
teaching or research must feel grateful to an 
organisation which undertakes the task of 
reviewing the published literature and xne- 
senting reports on the same once a year. It 
is well known that the Chemical Society and 
the Society of Chemical Industry in London 
have for many years published annual 
reports on the progress of Pure Chemistry 
and Apidied Chemistry respectively, and 
that these reports have been most service- 
able to a large body of readers, including 
even physicists. A corresponding series of 
reports on the progress of physics in the 
English language was sadly lacking until 
recently. The enterprise of the Pliysical 
Society in undertaldng the publication of th(‘< 
same is a matter for congratulation. 

The volume under review is the fourth of 
the new series. It consists of eighteen arti- 
cles edited by experts in their respective 
fields. Amongst the subjects dealt with 
may be mentioned, Sound and Ultrasonics, 
Heat, Thermo-Dynamics and Refrigeration, 
Quantum Theory and Atomic Pliysics, Opti- 
cal Instruments and Sx>ectroscopy, Electro- 
lytes and Electrolysis, X-Ray Analysis of 
Molecular Structure and Magnetic Aniso- 
tropy of Crystals. These and other toy)ics 
cover such a wide range tliat any physicist 
whatever his field of interest, is sure to find 
much in the reports to interest him and 
claim his attention. It should be profitable 
for a pliysicist to read even such reports as 
lie outside his own special field in order to 
gain some acquaintance with the progress of 
the science as a whole. A welcome feature 
found in several of the articles is that they 
attempt to present a coherent picture of tlu'. 
whole field dealt with. The relation of 
present progress to past work is thus more 
clearly appreciated. 

The reviewer feels sure that these reports 
will be welcomed by all English-speaking 
physicists and wall find a place on their 
shelves. C. Y. Raman. 


Physics in Industry. (Published by the 

American Institute of Physics, Xew 

York), 1937. Pp. xiv + 290. Price 

$1-50. 

It is a happy idea of the American Insti- 
tute of physics l;o issue in book form a 
choice collection of ten papers dealing with 
the role of physics in some important 
industries, tliat liave appeared in the 
Journal of Applied Phpsics and in the 
Anierlcmt Pin/ sics Teacher^ for the benefit 
of the general reader. In a Foreword to 
the book by Prof. K. T. Compton an 
analysis is made as to wdio is an Applied 
Physicist and what are his functions in 
relation to industry. E. 0. Sullivan, Yice- 
Chairman of the Corning Glass Works, 
discusses in his paper on the ‘ Glass Industry’ 
the developments made by the technical 
physicists wdio cutnumber the chemists in 
his Works, in maintaining the quality of 
products, in improving tlie manufacturing 
methods and in developing new varieties 
of glass. In the second paper, ‘ Physics in 
the Metal Industry,’ Zay Jeffries and 
E. Q. Adams describe the applications of 
ifiiysics in geophysical piuspecting of 
met als and in mining and smelting operalions. 
Paul D. Foote takes the reader through a 
course of physics pertaining to lubrication 
oils in ' Petroleum Industry ’. In his 
masterful narrative he develops the theory 
of viscosity and the practice of lubrication 
side by side and suggests innumerable 
X)roblenis in the liquid state and surface 
phenomena for the aiqfiied x^hysicist, on the 
solution of wdiich depends the elimination 
of many troubles in the automobile industry. 
J. P. Den Hartog indicates the great 
imx^ortance of physical investigations of 
the x^i‘^t)leni of ' Vibrations in Industry ’ 
which has assumed serious dimensions in 
recent years in coniK^ction with the develop- 
ment of }iigh-sx)eed Diesel Engines and 
iSteam Turbines. The role of the physicist 
in imx)roviiig human comforts in ‘ Buildings ’ 
is brought out in another x^ax‘)er by John 
Ely Burchard. The three articles on the 
' Communication Industry ’ by O. E. 
Buckley, ' Aeronautics ' by C. B. Millikan 
and ' Electrical Power Industry ’ by Josep^h 
Slepian deal wdth which are 

essentially born out cf recent fundamental 
developments in physics and several x^oints 
of interc'St to the industrialists, inventor, 
and investigator are contained in them. 
The lavSt two pax)ers contributed by Llolmer 
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L. Dodge and A. E. Olpiii discus>s the prob- 
lem of ' Training of Physicists for Industry ’ 
the former from tlie point of view of the 
educator and the latter from the point of 
view of the employer. These two papers 
are of sxoecial iinportanee as they are based 
upon vast experience of the authors and 
extensive enquiry conducted by them with 
a view to bring the educator and the em- 
ployer together and plan an acceptable 
course of applied physics for the future. 
A perusal of the book is highly instructive 
and is recommended to industrialists and 
teclmologists interested in higher education 
and in the development of applied sciences 
in relation to industries. C. S. V. 


Physikalische Methoden im Chemischen 

Laboratorium. (Yerlag Chemie, Berlin), 

1937. Pp. 267 : 89 Plates and 38 Tables. 

Price 2-70 E.M. 

AVith the advent of X-rays and modern 
spectroscopy, the trend of physics has been 
more and more to elucidate the micro or 
ultimate structure of matter whh the aid 
of a number of new discoveries and methods. 
An important aspect of this problem, namely, 
the structure of molecules has been, however, 
the specialised study of generations of 
chemists, who have been able, by a syste- 
matic examination of the chemical reactions 
which the aggregates of molecules undergo 
with each other, to unravel the constitution 
of several thousands of molecules. The 
newer physical methods of investigation, 
such as X-rays and electron diffraction, 
infra-red and Eaman spectra, dipole 
moments, etc., have now placed in the hands 
of the chemists some powerful tools with 
which to verify more directly their con- 
clusions, or to decide between several possi- 
ble alternatives which frequently crop up, 
and conversely to employ these methods 
for analytical purposes of detecting and 
estimating the presence of known substances. 

Tlie volume under review is a republica- 
tion in a collected form of a number of 
articles that have been api3earing in serial 
form in Angewandte Gliemie since 1928, 
under the caption '' Physikalische Methoden 
im Cliemischen Laboratorium”. Twelve of 
the 13 articles comprising this volume were 
published only during the last two years, 
1936-37, and this fact coupled with the 
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authority of the contributors to write 
on their respective subjects must be a 
sufficient recommendation for this publica- 
tion. The articles are written in a inamier 
to interest both the academic and tlie 
technical type of readers and contain 
copious references to original literal nre. 
Nine of the articles deal with the modern 
analytical methods of spectroscopy, i)holo- 
electric spectrophotometry, colorimetry, 
chromatography, and polarography, and 
the remaining four with the applications of 
X-rays, Eaman spectra, dielectric loss 
measurements and ultra-sonic effects to 
chemical problems. M. A. G. Eait. 


Perspectives in Biochemistry. Edited by 

Joseph Needham and David E. Green. 

(Cambridge University PreSvS), 1937. Pp. 

viii -f 36i. Price 15/. 

This is a collection of thirty-one essays on 
Modern Biochemistry presented to Sir 
Frederick Gowland Hopkins on the occasion 
of his seventy-fifth birthday, by the past and 
present members of his laboratory. These 
essaj^s deal with a large, range and variety 
of subjects and discuss the varied aspects of 
the science of life in relation to human wel- 
fare. 

Professor Hopkins is the great founder and 
the inspiring guide of the foremost school of 
Biochemistry in Cambridge. His Institute 
attracts numerous workers from all parts of 
the world, and his catholic outlook and wide 
interest in the field of Biochemistry is re- 
flected in the numerous lines of work which 
he has inspired at his labomtory. In every 
one of these essays, the reader will readily 
discover the “Hopkins touch” — a great 
tribute to his creative genius. 

The future of biochemical thought and 
discovery regarding which most of the 
authors have allowed themselves to sp(HUi- 
late, constitutes the most stimulating portion 
of the book. The eighty-fifth birthday of 
Professor Hopkins which we shall all cehUrate 
in an equally fitting manner, will be tbe 
occasion to show that a good x3ortion of the 
“ speculations ” have been experimentally 
substantiated. 

This is a most ins])iring voluine which 
should be read by all students of biochemistry 
and biology. M. S. 
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Qualitative Analysis by Spot Tests. By- 

Fritz Feig’l. (ISTorrlemann Publishing Co., 

ISTew York), 1937. Pp. ix -f- ^90. Price 

30/- net. 

Tlie systematic study of micro-methods for 
the identification of inorganic elements and 
radicles and of organic groups, is of com- 
paratively recent development. Progress in 
this field has been slow, mainly on account of 
the difficulty in discovering reagents, suffi- 
ciently sensitive and specific, to be of value 
in characterising an element or a group, in 
the presence of other elements or groups. 
The study of specific reagents has been 
associated with the name of Prof. Fritz 
Feigl of the University of Vienna and his 
book embodying to a large extent, the tests 
developed either by himself or under his 
direction, is perhaps the most important and 
comprehensive work on specific reactions and 
spot tests. It is appropriate that an English 
translation of a section of his work should 
have been issued and made available to 
a wider circle of analysts. 

The merits of the micro -methods are too 
well known to need elaboration. Two tyx)es 
of qualitative tests are widely recognised ; 
(1) The crystal formation test (using the 
microscope) and (2) the spet test. The 
biologist and the geologist are familiar wuth 
some of these tests ; thus the petrologist 
examines crystals under the microscope 
for identifying them by their shape, colour 
and oi^tical properties : the cytologist is 
familiar with the stain reactions for identify- 
ing cellular constituents. The chemist, how- 
ever, has succeeded in systematising the sub- 
ject and to-day, spot tests find wide appli- 
cation in the laboratory. Thus, under 
Section 7 of the book under review, no less 
than 55 applications have been listed, includ- 
iug analysis of water, detection of wood 
preservatives, identification of pigments used 
in paintings, etc. To this list, additions 
like the detection of food adulterants in 
which spot tests have proved invaluable, 
liave to be made. The tests are incredibly 
simple to carry out and in the hands of an 
experienced cliemist, can be almost infallible. 
The tests have proved exceedingly useful 
to biologists, geologists and medical men. 

The book consists of 8 sections. The 
apparatus required for the tests is generally 
available in every laboratory, or can easily 
be made from material available in the la- 
boratory. Sections 3 and 4 are devoted to 


tests for individual metals and acids. 
The interfering ions are listed under each test, 
and so also the values of sensitivity (usiug 
Schleicher and Shiill spot filter-paper) ; 
details for the preparation of tlie reagents 
for each test are also given. It is surprising 
to find the omission of thiourea test for 
bismuth. The test is si)ecific (molybdenum 
may interfere) as bismuth gives, with 
thiourea, a yellow colour, while other metals 
give only white precipitates ; bismuth can 
be detected in concentration of 1 part in 
500,000. In applying the Gutzeit method for 
arsenic, the test can be made specific to 
arsine by treatment of the test spot with 
Iiot concentrated hydrochloric acid. The 
colouration due to stibine and phosphine 
disappears while that due to arsine is 
intensified to a brick red. An extremely 
valuable reagent for detecting iron, to which 
reference is not found in the hook, is tliio- 
glycollic acid, first suggested by Lyan in 
1927. Ferrous thioglycollate which is colour- 
less in neutral or acid solution gives a strong 
purple colour in ammoniacal solution and as 
little as one part of Fe in ten million parts 
can be detected by this colour test. Chlorides, 
sulphates, fluorides and phosphates have no 
effect. 

Section 5 is devoted to a description of 
the s^ystematic analyses of mixtures. The 
Gutzeit’s and Heller and Krumholz’ proce- 
dures are described in necessary detail. 
Pleller's procedure for the analysis of alloys 
is also included in this section. 

Tlie application of spot tests in organic 
chemistry, classified under (1) detection of 
elements, (2) identification of characteristic 
organic groups and (3) identification of 
specific organic compounds, forms the 
subject-matter of Section 6. The author 
has stated that tlie detection of organic 
compounds is usually less reliable and less 
definite than the detection of inorganic 
compounds. Much remains to be done 
in this field and further development is 
much to he desired. Attention may be 
drawn to an error under tests for enzymes 
on p. 31 G; it is mentioned that poly- 
peptidases may be recognised by their 
breaking down diketopiperazine to glycocoll 
or glycyl-glycine. This is obviously an 
erorr ; polypeptidases specifically hydrolyse 
polypeptides. 

The hook will be welcomed, as a very 
important addition to the literature on 
fnicro-chemistry now available in English. 
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Maintenance of High Speed Diesel 
Engines. By Arthur W. Judge. (Cliap- 
man & Hall, Ltd., London, 1938, Pp. 254. 
Price 13/6. 

This book first published in 1936 now 
revised and enlarged, forms a good companion 
volume to '' High Speed Diesel Engines ” 
written by the same author. The book is 
profusely illustrated with leading types of 
Engines and contains valuable information 
regarding the construction of the Engines 
and the parts. The author has taken great 
pains to collect the information on the more 
recent servicing methods and eqiiipment 
which will be required by practical men in 
charge of the transport vehicles. The use of 
I.C. Engines for transport is making rapid 
progress and engineers connected with the 
transport service will find the book, sjjecially 
the chapter on reboring of cylinders and 
grinding of valves and valve seatings and 
the very comprehensive chapters on fuel 
injection system and timing the fuel pump, 
very useful. E. T\. B. 


Cryptogamic Botany. By G. M. Smith. 

Vol. I — Algse- and Fungi. Pp. 545 ; 24/-. 

VoL II — &yophytes and Pteridophytes. 

Pp. 380 ; 18/- (McGraw-Hill Publishing 

Co., Ltd., London.) 

This is a most welcome addition at the 
present moment to the literature on Algae, 
Fungi, Bryophytes and Pteridophytes. A 
comprehensive and up-to-date book of this 
type intended for the advanced student 
has been a long felt want. Much information 
is condensed in these two volumes so that 
they serve more or less as reference books. 
As the author himself mentions in the very 
first sentence of his Preface, '' The book is 
designed for students who have had an 
introductory course in Botany and who 
wish to make a more detailed study of 
plants below the level of seed plants 

The first chapter is a brief one dealing 
with the classification of spore-producing 
plants. In spite of the brevity, a number 
of controversial points concerning the 
phylogeny of various groups are mentioned. 

The second chapter — a lengthy one — 
deals with Chlorophyta and is treated in a 
masterly manner. The treatment of a 
Englenophyta after Chlorophyta is not a 
desirable sequence, Then follow Phyrro- 
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phyta, Chrysophyta, Pha},ophyta, Cyano- 
phyta, Ehodophyta, Myxothallophyta, Fungi 
and Lichens. 

Although the auther has treated the 
algal groups in a way open to discussion, 
the rest of the book is free from such a 
complaint. In the chapters on Fungi some 
very important points which should have 
been discussed at length like the phylogeny 
of the Ascomycetes have been simply 
passed over. 

The Second Volume deals with Bryophytes 
and Pteridophytes. The only complaint that 
can be made against this volume is that 
the whole matter is dealt with rather 
briefly. Out of 362 pages, not including 
the Index, 113 pages have been allotted to 
the Bryophytes. The literature cited is 
extensive. 

Both the volumes contain numerous 
excellent figures, and typograjohical errors 
are entirely absent, as is in keeping with the 
traditions of the Publishing Company. 

On the whole, the book ean be said to be 
unique in its sphere and the author is to 
be congratulated on his successful attempt. 

Y. S. Kao. 


Herbals: Their Origin and Evolution. — 

(Second Edition). By Agnes Arbor. (Cam- 
bridge University Press, London) 1938. 

Pp. 326. Price 21s. net. 

In the second edition, the authoress has 
revised the book in the light of re-orientation 
of her outlook during a quarter of a century 
since the book first appeared in 1912. She 
has reproduced the book in a new form. 
Sections dealing with botany in Spain and 
Portugal and the origin of herbaria are 
important additions to the new edition. 
In 326 pages consisting of nine chapters on — 
(1) The early history of Botany ; (2) The 

earliest printed herbals ; (3) The early 

history of the herbal in England ; (4) The 
botanical renaissance of the sixteenth and 
seventeenth centuries; (5) The evolution 
of the art of plant description ; (6) The 
evolution of plant classiheation ; (7) The 
evolution of the art of botanical illustration ; 
(8) The Doctrine of Signatures, and Astro- 
logical Botany ; (9) Conclusions ; together 
with 26 plates and 131 text-figures and 
three appendices on (1) A chronological 
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list of the principal herbals and related 
botanical works published between 1470 
and 1670 ; (2) An alphabetical list of the 
historical and critical works consulted 
during the preparation of the book ; (3) A 
subject index to appendix and a general 
index, — the evolution of the printed hei'bal 
during a prolonged period of two centuries 
between the years of 1470 and 1670, by no 
means an easy subject of investigation has 
been ably dealt with, mainly from a 
botanical and partly from an artistic stand- 
point. Mrs. Arbor, well-known as she is 
for her botanical publications, should be 
congratulated for the trouble she has taken 
and the labour she has put in to rewrite 
the book in the present expanded and 
admirable form. The new edition is a boon 
to the students interested in the history of 
botany and systematic botany and will 
undoubtedly prove to be a valuable addition 
not only to the libraries of botanical 
institutions, but also to those dealing with 
the literature on art and science. The 
quality of printing, the illustrations and 
photographic reproductions including the 
binding, — are worthy of the high standard 
of the Cambridge University Press. 

K. Biswas. 


The Essentials of Human Embryology. 

By G. S. Dodds. (John Wiley & Sons, Inc. 

New York; Chapman &Hall, Ltd., London.) 

Second Edition, 1938. Pp. vii+316. Price 

20 /-. 

In this, as in the first edition, the author 
has kept in view primarily the needs of the 
medical students ; and indeed he has 
thoroughly succeeded in presenting the 
complicated phases of developmental pheno- 
mena in an easily assimilable form by stu- 
dents of Human Anatomy in particular and 
of mammals in general. The excellently 
chosen illustrations accompanying the text 
have been executed with great care. The 
more important results of recent research on 
the Eeproductive System, “the early stages 
of development, the ages of the embryos and 
the placenta, the development of the bone, 
the pharynx and its derivatives, vascular 
system and growth of nerves ’’ have been 
incorporated. In view of the clinical im- 
portance of blood conditions, the account of 
the development of blood cells may have 
been treated in greater detail. 


An account of the developmental ano- 
malies associated with various organ systems 
forms a commendable feature of the book. 
The book is strongly recommended for use in 
medical colleges in India. A. S. E. 


Systtoes de rfef4rence et de movements 
( Physique classique )— III. M^eanique 

Newtonienne et gravitation ; lY. 
Le systiime absolu de la m^chanique ; 
V. L’optique des corps au repos ; VI. 
L’optique des corps en movement ; VII. 
L’esprit de la science classique. By 
Augustin vSesmat. (Actualites Scienti- 
fiques at Industrielles, Nos. 481-85.) 
(Hermann et Cie, Paris), 1937. Pp. 72. 
Price 12 fr. 

The idea of an absolute time and of an 
absolute frame of reference with respect to 
which the motions of material bodies in 
the universe could be described in terms of 
a few principles (embodied in Newton’s 
famous laws and his law of gravitation) 
was the dominating idea of classical physics. 
This idea acquired an additional importance 
on account of the method of “ explanation ” 
of physical phenomena — a method which 
seeks to envisage every physical phenomenon 
as the visible manifestation of motions of 
some ultimate entity or entities. Thus 
heat came to be explained in terms of the 
motions of molecules, sound in terms of the 
vibrations of material bodies, light in terms of 
the vibrations of an ether, and, in Maxwell’s 
theory, electromagnetic phenomena in 
terms of the motions of the same ether. 
But the idea of an absolute frame of reference 
came up against serious difficulties with the 
development of the electromagnetic theory 
and the advent of Eelativity marked its 
final disappearance from physics. The 
history of the development of the idea and 
of the efiorts to fit into its scheme the 
ever-increasing array of physical discoveries 
is a fascinating study and M. Sesmat has 
presented to us in his book an admirable 
account of the subject. The principles 
of Newtonian mechanics and of universal 
gravitation are first set forth and the 
striking success of the theory, both 
terrestrial and astronomical, are then exhi- 
bited. The next step inevitably takes us into 
the domain of optics and electromagnetism, 
and we are led through the successive stages 
of the development of the wave theory and 
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of the electromagnetic theory, culminating 
in the Michelson-Morley experiment and 
the theory of Lorentz. From Newton to 
Lorentz we are shown the unfolding of a 
single picture, skilfully and strikingly 
delineated. An extensive Bibliography 
given at the end of the work bears testimony 
to the wide scholarship and erudition of 
the author. 

While the author's account of the histori- 
cal development of basic physical theory is 
eminently readable and attractive, it is 
not so easy to subscribe to his thesis of the 
existence of an ^‘absolute frame of reference ” 
and of an absolute and universal time, ” 
with respect to which actual bodies in the 
universe move in accordance with classical 
mechanics. His definition of such a frame 
of reference depends on the postulate of a 
finite universe with a finite number of 
material particles, of a First Moment in 
world history and of an initial world-state 
in which all its particles are at rest. It 
is clear that such a definition is metaphysi- 
cal rather than physical. This becomes 
even more evident when we find that after 
discussing the issues raised by the Michelson- 
Morley experiment with its null-result, the 
author asks Que pent-il rester alors de nos 
conclusions anterieres ? ” and concludes 
that ‘‘tout I’essential encore. .Notre pre- 
miere conclusion demere done intacte. ” 
Naturally. Not being an idea with physical 
content, it is unaffected by the results of 
physical experiments ! In the last volume 
a philosophic evaluation of classical physics 
(in the light of the above-mentioned thesis) 
is attempted. Flere the author introduces 
a classification of physical magnitudes into 
what he calls intrinsique ” and “ rela- 
tionelle ’’ . The mass of a material point 
and the relative velocity of two points 
are cited (among others) as examples of 
the distinction. The distinction appears to 
be ambiguous. What, for example, is the 
meaning of the statement that the mass of 
a particle is supposed to be given absolutely 
apart from its “ measure ” expressing a 
particular kind of its relation to other 
particles % No doubt such an intrinsic 
property underlies the idea of mass ” 
as a physical magnitude but it is irrelevant 
to physics. Again, the length of a solid 
body is classed as ‘'intrinsic” while the 
distance between two points is said to be 
“ relational ”. May we not consider the 
length of a solid body (c.g., a straight rod) 


[ Current 
Science 

as -the distance between its endpoints ? 
In regard to the question of Time, as might 
have been expected, the author adopts 
the idea of absolute time and of absolute 
simultaneity : “ Notre definition du Temps 
physique, .impliquent la thbse de runicite ”. 
It might be so, but one wonders if the 
‘ time ’ referred to here is, in Eddington's 
words, the Astronomer-KoyaFs time. Apart 
from a dogmatic affirmation of the univer- 
sality of time, no thorough-going discussion 
of this fundamental question is attempted. 
Indeed the author is unable to overlook the 
introduction of ^docal time ” in Lorentz ’s 
theory, but dismisses it with the remark 
“ il n’est pas le temps objectif, et nous 
n’avons pas a I’envisager ici ”. The question 
is whether this le temps objectif” of the 
author is really physical time in tlie sense 
in which it is commonly used in Physics. 

V. E. T. 


An Introduction to Physical Anthropo- 
logy. By E. P. Stibbe. With an Appendix 
by W. A. Smart, B.sc. (Edward Arnold & 
Co., London.) Second Edition. Pp. vii -f- 
228. Price ICK^. 6d. net. 

This volume forms a valuable addition to the 
literature on Physical Antliropology. Eeal- 
ising that Physical Anthropology ]ias to deal 
with man essentially as an animal, the 
author has considered the subject from 
three view-points : (1) Comparative Anatomy, 
(2) Palaeontology and (3) Anthropology. 
The author who has had the benefit of expert 
advice of Professor Le Gros Clark and Dr. 
A. H, Munter, has succeeded in treating the 
subject in an extremely interesting manner. 
This volume will be helpful to all liuman 
and comi)arative anatomists interested in 
Physical Anthropology. The anatomists in 
Medical Colleges in India will find in this 
volume much that would stimulate research 
in Physical Anthropology. In Part IV of 
the book, the author has given a clear ac- 
count of the methods adopted in practical 
work, in both the field and laboratory. The 
Appendix in which is embodied a note on tlie 
statistical examination of anthropometric 
data by W. A. Smart, enhances further tlie 
utility of the book. The Glossary of techni- 
cal terms is helpful and the book is well 
indexed. This book will form a valuable 
addition to libraries of Medical Colleges in 
India. 


A. S. E, 
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are indebted to the Madras Presidency 
for a considerable proportion of our 
knowledge of the Coconut palm and it is an 
interesting coincidence tliat tlie work under 
review*’^ ai^pears just fifty years after the 
publication of the little monograph of J. 
Shortt (Madras. 1888), and fifteen years after 
that of Sampson’s well-known book, which 
also originated in Madras. 

Literature on the (-oconut palm and its 
products is abundant but widely diffused 
through a variety of journals all over the 
world, in scientific periodicals, technical 
papers, reports of Departments of Agri- 
culture and the like ; to a worker in any one 
country the original articles are often not 
readily avaiDible and the publication of a 
new ccllected work on the palm must always 
be of interest. It is a disappointment, 
therefore, to find the present monograph 
hardly adequate as a review of available 
knowledge, and to this criticism further 
reference will be made. The volume is 
nevertheless wxdcome for its presentation of 
the considerable amount of data ccllected 
at the four Coconut stations of the Depart- 
ment of Agriculture, Madras, during the past 
eighteen years, since much of this data had 
not been previously published, and since 
what had been published was mostly not 
easily accessible to the general reader. 

That the volume gives most prominence 
to the industry and research in Madras is 
2 )erhaps not a cause for criticism. The 
complaint was levelled against the two earlier 
editions (1914 and 1921) of E. B. Copeland’s 
classic The Cocconntj that the Philip- 
pines were therein given a prominence not 
justified by the status of their coconut 
industry. In the third edition (1931) Cope- 
land amply justified his procedure in that 
his work took as its basis the physiology of 
the palm, which is the same all over the 
world, and the author of the x^resent mono- 
graph could make somewhat the same claim. 
Thus the botanical chapters III to VI, es- 
pecially that on “Floral Biology”, contain 
much interesting new material. 

The method of approach to practical 
problems by which fundamental research 
precedes applied research, though apparently 
roundabout, is usually economical in the 

* 1 he Coconut : A Monograph, by J. S. Patel, M.sc. 
(Cornell), pb.D. (Edin.). Pp. vii-1-313. (Government Press, 
Madras). Price Bs. 3-12. 


long run. Broa{lly speaking, fundamental 
research provides a w'orking liypothesis upon 
wliich the a]')plied worker can base his field 
trials ; as a recent w riter (expresses it, “ It 
is evident that, equipi)ed with a guiding 
principle, the a.p])lied worker can d(‘Sign his 
experiments with greater economy tlian 
j)revioiisly and can ex])ect to obtain con- 
clusive results much earlier.” 

riad, then, the author's aim been to j^re- 
sent an account of data collected at the 
Madras Stations (which he does), tlie re- 
viewer \s scope for criticism would have been 
restricted. Dr. Patel, however, in liis Pre- 
face, states that the aim is “ to present all 
the available information of imx)ortance, in- 
corporating the imp iiblis lied results of the 
researcli carried out by tlie Department,” 
and the title of the book, The Coconut — 
A Monograph^ surely imi)lies somethiug in 
the nature of a eomxilete and coherent 
scientific treatise cn the subject. Admittedly 
an author making a claim like tlie above is 
entitled to elaborate the account of tlie 
work of his owm department, especially where 
this is being reported for the first time, and 
in discussing this work in relation to the 
general body of knowledge to refer the reader 
to the literature for details of the latter. 
But this implies the provision of an adequate 
bibliograiihy. The w'ork under rendew' is 
equipxied with a Bibliography of eight and 
a half pages eontaining 194 references, but 
this is so marred by errors and misprints 
that its utility is seriously impaired. Lack 
of care in ensuring the accuracy of literature 
references is sindi a common fault in Indian 
scientific x^^^lioations and one to which 
attention is so seldom drawm, that the 
revicAver feels t.hat he lias a duty to Indian 
science in general to elaborate his criticims 
on this score in the x^PP^ent instance. 

blames of authors arc frequently mis- 
quoted ; Philixipine names seem particularly 
to liaA^e suffered in the xu'esent bibliograxiby. 
Aurelio Cruz, for example, appears indexed 
under A, instead of as Aurdlo ; Panta- 

leoii U. Bacomo comes under tlie P's, in- 
stead of as Bacomo^ Pantrdeon U. and so on. 
By the sauiC error of transposition the 
Director of Agriculture of British Guiana 
appears as Bgdney, Dash J ! The well- 
know'ii publishers of Tro'plcal Life^ 
appear in three different styles, the most 
humorous perliax)s being “ John Balesons, 
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Daniels Sons, Limited,” and after two un- 
successful attempts the compiler gives up 
the attempt to reproduce ''John Bale, Sons 
and Danielsson, Ltd.” and refers to The 
Tro'pical Life Publishing Dept.” These 
are perhaps minor points, though not the 
only examples which could be quoted. But 
what can be said of the quotation of Prud- 
homme’s well-known book, published in 
Paris in 1906, as " Prudhomme, L. (1906). 
Dans les princip aux Pays de production 
coprah, Huile, fibre de coco et derives 
divers. Par. Paris The title-page of the 
work in question reads " Lo Cocotier. Cul- 
ture, Industrie et Commerce dans les Princi- 
paux Pays de Production. Coprah, Huile, 
Fibre de coco et Derives divers, par E. 
Prudhomme.” It would suffice to quote 
simply " Le Cocotier ”, without the sub- 
titles. The author has perhaps been wise 
in not giving a single other reference (one 
to a Tamil work excepted) to a non-English 
publication, not even to the essential w'orks 
of Preuss and Hunger. Even worse is the 
confusion in one or twm references botw^een 
The Tropical Agriculturist (published in 
Ceylon since 1881), and Tropical Agri- 
culture (published in Trinidad since 1924). 
Neither is there much to be said for the 
eleven references to The Locperiment 
Station Record (the abstracting journal 
of the IT.S. Department of Agriculture), 
since in these cases references are not given 
to the original articles. It is, moreover, 
very common for periodicals dealing with 
Tropical Agriculture to reprint articles from 
other journals concerned with the same- 
subjects. This has led the author to give 
two or more references to one and the 
same article in more than one instance. 
Not that there is great harm in this. 
Workers in the tropics generally have very 
limited library facilities and in such cases 
may have available a journal in which a 
particular article has been reprinted or 
abstracted, and not that containing the 
original article. But surely it is better for 
the bibliographer to exercise a little care 
and to aim at some standard of literary 
exactness. In referring to a particular 
article, the original reference should be 
given first, followed by references to reprints 
of the article in other journals and then by 
reference to summaries in abstracting jour- 
nals. For example : — 

Galvez^ AL, Moreno^ i?., and Lava, V. G., 
(1928), Chemical Studies on coconut 
products. II. Utilization of the coconut. 
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Philippine Agric., 1928, 17, 163-68. Ee- 
produced in Trap. Agriculturist (Ceylon), 
1928, 72, 41-44. Abstr. in Chem. Abstr.] 
1929, 23, 295. 

Other faults noticed have been occasional 
omission of page numbers, incorrect spelling 
of foreign place names, and seme confusion 
in titles of journals, when, as often happens, 
these have been altered by the publishers 
at some stage of their history. Thus the 
Malayan Agricultural Journal appeared 
from 1912 to 1921 as the Agricultural Bul- 
letin of the Federated Malay States. 

The reviewer, in thus elaborating the 
often minor faults of the bibliography in the 
book under review, does not intend to imply 
that it is an outstandingly bad one of its 
kind. Many worse have come to his notice, 
and he reccllects a particular, rather preten- 
tious, work which achieved the masterpiece 
of four gross errors in a single line of litera- 
ture reference. Bather does ho wash to do 
a service to Indian science by suggesting that 
the value of published work can be much 
increased by a little care to avoid inaccuracy. 

The present bibliography can, however, 
be further criticised on the ground of in- 
adequacy ; it is nowdiere near to being a 
satisfactory review’- of tlie literature. As 
mentioned above, no reference to important 
German and Dutch work is to be found at 
all, nor, except for an occasional mention 
of Prudhomme (spelled " Prudlioum ” in the 
text), to Avork in the French Colonies. The 
limited scope of the bibliography can perhaps 
be indicated by the fact that of the 194 
references, 43 are quoted from the Malayan 
Agricultural Journal, 28 from the Tropi- 
cal Agriculturist (Ceylon), and 25 from 
the Fhilipjpine Agriculturist, a ^ total of 
fifty per cent, from three journals. It is 
even more striking to mention that a biblio- 
graphy on the Coconut palm and its products, 
in course of preparation by a colleague of 
the review^er, already contains over 2,500 
original references. 

One does not necessarily expect such an 
encyclopaedic review ; but one is entitled to 
expect that the author of a scientific mono- 
graph shall have exercised some critical 
faculty in surveying the literature, especially 
when he claims " to present all the available 
information of importance ”. It is un- 
fortunately the reviewer’s opinion that the 
author has not made that extensive survey 
of the subject which would justify such a 
claim and his bibliography is in no. sense 
a “ selected ” one. 
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The chief value of the book therefore 
remains in its presentation of some new data. 
Even here the facts brought forward are not 
well digested. The author might ponder the 
following : A vast number of observations 
without order or regularity is not unlike a 
confused heap of stones, lime, beams, and 
rafters requisite for constructing an ediilce, 
but which being combined with no skill fail 
in producing the proposed effect ” (T. 

Bergmann, De indagando vero, 1779). For 
this reason, i.e., a disconnectedness in treat- 
ment, the book is by no means easy to read. 
The author’s use of mathematical analysis is 
commendable, but the general reader will 
•find it heavy going, and the author has not 
entirely succeeded in liis design of presenting, 
at the end of each chapter, the main con- 
clusions in simple language. 

In complaining of the inadequacy of the 
account of present knowledge, the reviewer 
is not referring to the omission of fairly 
recent work. He appreciates that it is 
impossible to make a book of this nature 

up-to-the minute and that an author 
must set a time-limit, about 1931 in the 
present case. Since this date there has 
been much activity in tlie field of Coconut 
research. 

Systematic research on the Coconut palm 
started rather late. The Philippine Islands 
were early in the held, with the help of 
American scientists from about 190G, but 
it is only comparatively recently that other 
producing countries have organised scientific 
work. A Pcsearch Institute with a full-time 
staff commenced operations in Ceylon in 
1933 ; the Department of Agriculture, Straits 
Settlements and Federated Malay States, ap- 
pointed in 1929 a full-time officer for Copra 
Eesearch ; notable entomological work has 
been done recently in Fiji ; stations in the 
Dutcli East Indies are devoting much time 
to the study of the palm.. Other examples 
could be given, and it is clear that the next 
few years will see considerable advances in 
knowledge. 

In the meantime, as the author of the 
book under review himself points out, there 
are enormous gaps in our knowledge. On 
the general subject of manuring, data are 
scanty and conflicting. Field experiments 
on Coconut palms take a long time, which 
is one of the reasons why so few have been 
started. So far, in fact, only one nian- 
urial experiment employing modern technique 
has been reported, that carried out in 
Ceylon by Imperial Chemical Industries 


(India), Ltd., whilst the Cocomit Eesearch 
Scheme of (Ceylon, commenced a com- 
prehensive F.P.K. experiment in 1934, 
after a careful preliminary study of the 
experimental errors involved in such experi- 
ments. 

On cultivation methods, still less reliable 
information is available, and in any case 
each country will have its own problems 
related to its own conditions of soil and 
climate. In several countries controversy 
rages round the utility of green manures 
and cover crops, and here again the i)aucity 
of information is illustrated by the fact 
that the present monograph scarcely touches 
these questions at all. 

A popular account of the Coconut palm 
of a wildly enthusiastic nature in 1914 
described coconuts as The Consols of 
the East ”. Technical development and 
comi3etition in the oil and fat industries 
have discounted former advantages possessed 
by coconut oil in the wmrld's markets. 
In the face of trade depressions, tariff 
barriers and intense competition the pro- 
ducer has to consider, as he had not twenty 
years or even ten years ago, how' to reduce 
to a minimum his cost of production. The 
answer is not to abandon cultivation and 
manuring, as many have done, regardless 
of the obligations to future generations 
which the owmership of land implies, but 
to evolve, with the aid of scientific reseorch, 
the most elRcient and economical methods 
of working. 

There is a tendency in times of depression 
to regard research as a luxury. It is, 
however, false economy in the long run 
to cut down research expenditure at such 
times. What is w’anted to enable the coconut 
industry to maintain itself successfully is 
more research, not less, and more application 
of the results of research. 

The publication of the present mono- 
graph, in spite of many faults to which 
attention has been drawn, will undoubtedly 
do a great service in calling attention to 
this need for continued research on the 
Coconut palm and its products, and in 
stimulating workers in the same field else- 
where. The review^er would acknowledge 
that he lias found the perusal of the book 
provocative of ideas, particularly on the 
methods of attack on the many outstanding 
unsolved problems. 

The book is, then, one to be welcomed, 
but it might have been so much better. 

E. Child. 
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CENTENARIES. 

S. R. Eanganathan, m.a., l.t., f.l.a. 
{University Librarimi, Madras) 


Boerhaave, Herman (1668-1738) 

H erman boerhaave, a Dutch physi- 
cian, scientist and philosopher, was 
born at Voerhoat, near Leyden, December 
31, 1668. He lost his motlier in his fifth 
year. He was designed by his father for 
the ministry and hence was made proticient 
in languages even before he was eleven. 
But a cancer in his thigh interrupted liis 
studies at this stage for a few years. He 
then joined the public school at Leyden 
where he made phenomenal progress, carry- 
ing away all the prizes that came his way. 
When he was about to enter the University, 
his father died leaving him but slender 
means to prosecute his studies. But his 
genius and industry gained scholarships 
and prizes for him and with their aid he 
took the degree of Doctor of Philosophy on 
the basis of a thesis — On the distinction 
between the soul and the body (1689). Then 
he iDursued his scientific studies, mathematics, 
physics, chemistry, botany and medicine 
which culminated in another doctorate in 
1693 at Herder wick. 

After practice in Leyden for a few^ years, 
he was elected lecturer of the University of 
Leyden in 1701. De usu ratiocinii mechanic 
in medicina (1703), Instituiiones mediece 
(1707) and the clear classification, causes, 
and cure of diseases given in the Aphorismi 
de cognoseendis et curendis morlies (1708) 
spread his reputation far and wide. His 
new medical system was widely adopted 
by his contemporaries. 

In 1709, he was elected professor of 
medicine and botany. In 1710, he brought 
out his Index stripuim hi horto aeademico. 
In 1718 he occupied also the chair of chemis- 
try and his Blementa Chemice was reputed 
to be the first popular rendering of chemistry 
in a clear and beautiful style. He published 
also half a dozen other treatises on subjects 
like anatomy and materia medica. 

When he laid down the office of the 
Governor of his University in 1715, he 
made an oration in which he declared in 
the strongest terms in favour of experi- 
mental investigations and rigorous mathe- 
matical deductions and showed the futility 
of purely speculative methods. Some of 
his contemporaries, steeped in jealousy 


and envy invoked both by this erudition 
and by their inability to comprehend his 
writings, read into this oration an anti- 
christian attack and made a move to 
darken his reputation. But the University 
put down such calumnies wdtli a stern 
hand and when he was asked what punish- 
ment should be meted to liis mean adver- 
saries he said, “ that he should think liimself 
sufficiently compensated, if his adversary 
received no further molestation on his 
account. ” He used to say of calumny, 
“ They are sparks, which, if you do not 
blow them, will go out of themselves. ” 

Such interested and judicious attacks 
on a reputation founded upon solid merit 
merely helped to enhance it. In 1720 he 
was elected a member of the Academy of 
Sciences at Paris. Two years later lie 
was elected a Fellow of the Royal Society 
of London. His fame extended even to 
the furthest parts of Asia. It is said that 
a Chinese Mandarin addressed a letter to 
him with the superscription To Boerhaave, 
Physician in Europe ” and that the 
letter was duly received. When he 
recovered from a long illness in 1732, the 
inhabitants of Leyden celebrated the joyful 
event by a public illumination. 

After a long and painful period of illness, 
Boerhaave died at Leyden, September 23, 
1738. 


Courtois, Bernard (1777-1838) 

•DERNARD COURTOIS, the discoverer of 
•D iodine, was born in 1777. He employed 
himself in the manufacture of saltpetre 
near Paris. In 1811, he discovered iodine 
accidentally. He reported this discovery 
to A7inales de Chemie (1813) in two papers 
entitled Decouverte d'une substance nouvclle 
(iode) dans le varech and Sur un nonvel 
acide forme aved Viode. 

In his process for procuring soda from 
the ashes of seaweeds, he found the metallic 
vessels much corroded. He traced this 
effect to a new substance in the bye obtained 
by extracting the weed with water. He 
wrote “ The mother-liquors of the bye 
obtained from vareck contain a tolerably 
large quantity of a singular and curious 
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substance. It can be easily obtained... 
The wonderful colour of its vapour suffices 
to distinguisli it from all other substances 
known upto the present time. ” 

Soon after its discovery, Courtois gave 
specimens of it to Deormes and Clement 
for chemical examination. They presented 
a memoir on it at a meeting of the Imperial 
Institute of France in November 1813. 
A few days later, Gay Lussac received a 
specimen of this substance and after a 


careful study designated it iode. He also 
prepared and named hydriodic acid. Hum- 
phrey Davy who was then at Paris received 
a complementary specimen from Ampeie 
and he confirmed the conclusions of Gay 
Lussac in a communication sent to the 
Philosophical transactions of the Eoyal 
Society in 1814-1815. Mellor records that 
'' H. Davy played a not too glorious part 
in the affair. 

Courtois died September 27, 1838. 


ASTRONOMICAL NOTES. 


Planets during October 1938. — ^Venus 
will continue to be a very bright object in 
the western sky soon after sunset, and will 
attain greatest brilliancy on October 10, 
the corresponding stellar magnitude being 
— 4-3. On October 30, the planet will be 
at one of the stationary points of its orbit. 
Mars will be visible as a morning star, 
rising about two hours before sunrise, but 
will still not be well placed for observation. 
The close conjunction of the planet with 
Neptune on October 12 is worth observing, 
the angular distance between the two 
being only five minutes of arc, A small 
telescope will however be required for 
observing the phenomenon. 

The two major planets Jupiter and 
Saturn will be conspicuous objects that 
can be conveniently seen in the early part of 
the night. The former is nearly stationary 
among the stars during the month and will 
be on the meridian at about 8 p.m. Saturn 
will be rising at about sunset ; and on 
October 8, the planet will be in opposition 
to the Sun. The major and minor axes 
of the ring ellipse are 45" and 7" respec- 
tively. An occultation of Uranus by the 
moon will take place at about 10 p.m. on 
October 11, the reappearance being at the 
dark limb can be observed even with a 
binocular. Another lunar occultation of 


interest that can be seen in these latitudes 
is that of B. Capricorni, a third magnitude 
star which will occur at about 9 p.m. on 
October 3. 

A General Catalogue ot Stars. — The 
Department of Astrometry, Carnegie Insti- 
tution of Washington, has recently published 
in five volumes, an extensive catalogue, 
providing standard positions and accurate' 
proper motions of a large number of stars 
well distributed over the wliole sky. The 
catalogue includes all stars brighter tlian 
visua-1 magnitude 7-0 and contains, besides, 
a number of fainter stars with fairly well 
determined i^roper motions. An elaborate 
investigation on the solar motion, the 
constants of precession and galactic rotation, 
has been made by E. E. Wilson and H. 
Eaymond (Astro. Journal., 1084) based on 
the large amount of material contained in 
the New General Catalogue. Their dis- 
cussion indicates small corrections to New- 
comb’s tables of precession. Eeferred to 
stars brighter than 7-0 magnitude, they 
find for the position of the apex of solar 
motion E.A. 270° -4, Declination 33° -2 N. 
As is well known, there are marked changes 
in the position of the apex depending on 
the magnitude and spectral types of stars 
whose motions are used in the investigation. 

T. P. B. 


O UE scientific method lias been giving us 
better and better maps of our universe, 
mapping it from the points of view of physi- 
cal science, of bio]og;ical science, later of 
sociology, and finally of education. From 
the philosophical point of view we can not 
be at all certain that we have made any 
progress toward an understanding of the 


absolute nature of things, but we have made 
a practical progress in these useful guides 
for our race. The maj)ping that has been 
done in the first two fields named has 
been far more com] dote than in the others, 
and therefore is subject to much less 

criticism, Din^smoue Alter, 


132 


Industrial Oiitlook 


[ Current 
Science 


INDUSTRIAL OUTLOOK. 

Industrial Carbon Dioxide from Fermentation of Cane Molasses. 

By X. Sreenivasan. 

(The Mysore Sugar Co, Distillery^ Mandya.) 


T he r>roblem of the economic disposal of 
molasses, lias been en«-aging the atten- 
tion of scientists and industriedists. The 
production of power alcohol and industrial 
carbon dioxide offers the most rational and 
satisfactory solution to the problem ; the 
employment of molasses as a fertilizer is still 
under experiment. 

The dissolution of carbon dioxide in water, 
results in a sparhling liquid with a character- 
istic taste, originally discovered by Priestley, 
and now widely appreciated by the public. 
With the advent of liquid carbon dioxide 
and later its conversion into solid, dry ice ”, 
its industrial applications have been greatly 
extended. The modern tendency is to pro- 
duce straight the solid carbon dioxide, 
Converters ” being used wherever the 
gaseous and liquid forms are required. In 
America, for example, 90 j)er cent, of the 
concerns making liquid till 1923 have changed 
over to dry ice ” manufacture and at present, 
there is a production of 700 tons^ of dry ice 
per day. 

In India the industrial possibilities of the 
solid product have not been fully explored. 
Attention may, however, be drawn to the 
pioneering work of the Dry Ice Corporation 
of Bombay, wliich is trying to popularise 
the use of dry ice for cold storage and cold 
transport. 

Manufacture of Solid Carbon Dioxide. 

The fermentation carbon dioxide industry 
in early days fell into disrepute, because the 
final product had the bad odour of the raw 
fermentation gas. With the advent of 
modern purification process, no stigma rests 
on the product and in 1929, 348,000 tons of 
carbon dioxide was produced from the in- 
dustrial alcohol manufacture in U.S.A.^ 

Of the Bjackus and the Eeich systems of 
purification, the latter is said to produce the 
best grade of gas. The first stage in the 


Chem. cfc Met Eng., 1933, 40, 76. 

2 Carbon Dioxide, by E. L. Quinn and C. L. Jones, 
Heinhold Publishing Corporation, New York, 1936. 


Eeich process is to pass the gas from the 
fermenter through a ''catch-all” with 
dilute alcohol solution to rid the gas of 
entrained wash, etc. Next, the gas is well 
scrubbed and collected in a gasometer and 
from there, it is compressed to about 75 lbs. 
per square inch and passed through the 
next stage of purification. This step comprises 
the oxidation of organic impurities by 
passing the gas through dichromate and 
sulphuric acid scrubbers. Next, the sodium 
carbonate tower removes traces of the 
entrained acid and incidentally dries the 
gas. The final washing is done with com- 
pressor oil which removes the impurities 
produced during the oxidation processes. 

Modern dry ice practice insists on a perfect 
dry gas because of the prematurely formed 
icc and this is accomplished by silica gel 
tower. Purified, de-odorised and " bone- 
dry ” gas enters the second stage of com- 
pression cycle at a pressure of about 75 lbs. 
It is compressed to about 4-20 lbs. per square 
inch and led through the refrigerating cycle. 

The refrigerating cycle best suited for 
tropical climates is wdiat is technically 
called a binary cycle, consisting of the 
COo and NH 3 cycles. The compressed 
gas under a pressure of 420 lbs. passe.s through 
the condenser of the system, which is the 
evaporator of the ammonia cycle. The 
carbon dioxide is completely liquefied. 
Ammonia being a more efficient thermo- 
dynamic medium than carbon dioxide, con- 
siderable thermal advantage is gained over 
CO 2 ; the entire system can be worked at 
a pressure below 3*0 atmospheres. 

The liquid COg thus formed is passed 
through an expansion valve into a ” snow ” 
chamber where solid COo is formed. The 
American practice is to subject the solid 
formed to about 2,000 lbs. pressure and 
form 10^' xlO" xlO" blocks weighing 52-55 lbs. 
On the Continent, the necessity for pressing 
the solid is eliminated by an ingenious 
method followed in the " Carba Process 


Ibid,, 2 , 
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To provide maximum flexibility for 
mercliantable products, arrangements can 
also be made for drawing the liquid COg 
from the condenser into pressure cylinders 
and sold direct. 

Disposal of the Product. 

By virtue of its high refrigerating effect, 
about 278 B.Th.U. per lb., the insulating 
and desiccating action of the gas evolved, 
dry ice is eminently suited for refre- 
geration work. Unlike water-ice, the combi- 
nation of functions of the dry ice can very 
well be expressed by a new American catch- 
word, fir., ‘‘ Statifrigcration ” or ‘‘ Cold- 
servation meaning collectively all the 
factors involved in keeping a product cold 
as distinguished from cooling it. 

Cold storage and cold transport in India 
have immense possibilities. The report of 
the Eoyal Commission on Agriculture has 
pointed out the remarkable beneflts which 
refrigeration had conferred on tlie export 
and local cousumj^tion trades in other 
countries and recommended that India 
should adopt similar measures. The 
preservation of ijerisliable goods in India 
is a problem affecting millions of agricul- 
turists. 

Sir John Eussel, in his recent report on 
Indian Agriculture, has pleaded for increas- 
ing the production of fruits and vegetables 
and for the adoption of cold storage and cold 
preservation, so that the Indian diet may 
include more of these essentials of food. 
The Agricultural Marketing Officer to the 
Go vernment of India has reported^ that the 
quantity of perishables produced annually 
in the City of Delhi amounts to about 
69,000 tons, of which 20 to 50 per cent, is 
wasted for want of proper storage facilities. 
The annual output of fruits in Mysore is 
valued at Es. 84 lakhs, more than a third 
of which (about 32 lakhs) is exported. 

At present water-ice is being used as a 
transport refrigerant in small quantities. 
But, dry ice is better, one pound of which 
is equivalent to 10 lbs. of water-ice. Freight 
is thus reduced and there is no untidy 
melting. 


4 Ibid., 1, 76. 

^ Report of the Agricultural Marketing Adviser to the 
Government of India on “ Cold Storage and Cold Transport 
of Perish^^bles in Delhi,” 26th Ogtober 1937, 


In addition there is a considerable amount 
of consumption of industrial CO^ in the bak- 
ing, confectionery, ceramics, cement, sugar, 
white lead, mineral water and ice cream 
industries. The problem of seasonal storage 
of solid COo is not serious, since storage 
structures of the order of 3,000 to 4,000 
tons are being used by the Dry Ice Corpora- 
tion of America.® 

Cost op Production. 


A distillery producing 1,550 gallons of 
96° Gay Lussac alcohol per 24 hours, for 
240 days a year, using the process detailed 
above, can produce 5 tons of dry ice per 
day. 

1. Capital Investment , — Rs. 


Plant, royalty 

2,06,000 

Additional buildings . . 

27,000 

Erection, etc. . . 

13,500 

1,500 steel cylinders for liquid CO 2 (40 lbs. 
and 20 lbs.) 

90,500 

Containers for “ dry ice ”. 

13,500 

Tot.\l . . 

3,50,500 


Say, a maximum of 4 lakhs of rupees. 


Cost 



per day 

Daily Operating Cost . — 

Rs. 

A. 

P. 

Power — 200 H.P. for 24 lirs. at 0*6 anna 




per K.W. 

Chemicals (Sulphuric acid, ammonia. 

135 

0 

0 

soda and water) . . 

Labour — 9 men at As. 12 ; 12 men at 

50 

0 

0 

As. 8 . , 

19 

8 

0 

Supervision 

15 

0 

0 

Repairs and Supplies 

Over -head — 

30 

0 

0 

Depreciation, Interest, Insurance at 




20 per cent, of 4 lakhs 

335 

0 

0 

M cr chandising — 




Sales, Commission, Advertisement . . 

20 

0 

0 

Total . . 

604 

0 

0 

Total production cost per day = Rs. 

605. 




3. 


Sinnwary of Returns , — 

Rs. 

By sale of 2-5 tons of liquid COo at As. 2 per 
lb,, ox-factory .. .. .. 700 

By sale of 2*5 tons of dry ice at As. 1-G per 
lb., ex-factory .. .. .. 525 

Total returns per day . . . . . . 1,225 


Total cost per day 


605 


Net return per day 


620 


For 240 working days == 240 X 620 — Rs. 1,48,800. 
Net return = 37 per cent, on an investment of 4 lakhs 
of rupees. 


® Ibid,, 2, 
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Resolution o£ Racemic Amino-acids. — Poi* 
splitting racemic amino-acids into optical anti- 
podes by tlie usual Fischer’s method fairly large 
quantities of the alkaloidal salts of benzyolated 
or forniylated amino-acids are employed. To ob- 
tain small c(uantities of optically xiure amino-acids 
by the above method is, however, very bother- 
some. It has been found that by using active 
cholestenonsulplionic acid which forms crystalline 
compounds with amino-acids, the salt of one of the 
antipodes being more difficultly soluble than the 
other, ready separation can be effected directly 
(George Triem, 10118,71, 1522). In this way 

optical antipodes of leucine, tyrosine, and a- 
amino-butyric acid have been prepared. With 
amino-succinic acid the product was optically 
active tliough not optically pure. 

Urinogenital Ducts of Ambystoma tigrinum- 
L. T. Eodgeus and P. Ij. Risley have determined 
the period in the development of Amhy stoma 
iigrinum- when the sexual differentiation of the 
urinogenital ducts takes place [Journ. Mor})h.. 
Jvhj 1938, 63, No. 1). Till a very advanced 
stage near metamorphosis the indifferent condition 
in tlie urinogenital ducts continues, the first signs 
of differentiation appearing with the formation 
of the spermatoc>Tes in the male and the oocytes 
in the female. The differentiation of the secondary 
sexual characters which make their appearance 
with the release of tlie sex hormones by the gonads 
takes place during or after metamorphosis in the 
male and before metamorpliosis in the female. 
The x^ost-inetamorphic changes consist in the 
male mainly in an increase in size, in the actixlty 
of the epitholia of the ducts. The attachments 
of the collecting duets to tlie wolffian duct shift 
posteriorly. The females retain the larval condi- 
tion of the wolhlan and collecting ducts. There 
is an increase in tlie size of the oviducts also. 

Hz 

Intestinal Protozoa in Captive Mammals. — 
At the request of the Secrotai*y of the Zoological 
Society of London, tlie heces of mammals tempo- 
rarily quai‘tei*ed in the sanatoiliim of the Zoologi- 
cal Gardens, were examined for intestinal Protozoa 
and a complete account of it is given by D. L. 
MackinnonandM. .T. Dibb [/Voc. Zool. Soc. Lond., 
(B), 1988, 108, 328]. 107 Mammals belonging to 
77 species were examined. C’ommonly cysts of 
amoebre were found. Those belonged to IiJnto- 
mccha histohjlica, E. coll {?■), E, murls, E. horis (?), 
E. poled’ L lodamr.vha and Endolhnctx nana. 
Flagellates like Chllomasiix and Trichomonas and 
cysts of Oiardia were noted. Balantidium sp. 
and a Coccid jn-obably Eimerla scluronim were 
also observed in the faeces. 

^ Hz 

Chondrocranium and Branchial Skeleton o£ 
Salmo, — Dr. V. Tchernavin lias brouglit to 
light many jioints wliich were hitherto obscure in 
the ci'anium oi Salmo [Proc. Zool. Soc. LoyuL, 193S, 
(B), 108, 347]. Tlie palato-quadratc is long and 
possesses an equally long orbital process which 
reaches the mesopterygoid'. 8ome specimens of 
S. tridta reveal two ossifications upon the mesopte- 
rygoid in the orbital process region. The left 
brancluostcgal is better developed than the right. 
The anterior copula is related to the hyoid and 


first two branchial arches ; the posterior copula 
bears relation with the three posterior brancJiial 
arches. There are two pairs of dentigerous 
pharyngeal plates. The anterior myodo'me is 
differently developed in the several species of 
Salmo. Similarly the mesethmoid ; no true 
mesethmoid occurs in S. salar and S. irldeus. 
The supraethmoid is free from the true meseth- 
moid. Some features of the skull of Salmo. have 
undoubted taxonomic imp)ortance. 

^ Hs * 

Fossil Amphibia from Czechoslovakia. — The 
amphibian fauna of tlie Carboniferous and per- 
niian beds of Czecliolsovakia are important not 
only from the x^oint of view of its ricliness but also 
from the view-x^oint of the transition that exists 
from one bed to another. In an exceedingly 
important paper, M. 0. Steen [Proc. Zool. Soc. 
Loud., 1938, (B), 108, Pb. 2] has given an exhaus- 
tive systematic account of tlie four orders, namely, 
I jepospondyli, Adelospondyli, Labyrintliodontia 
and Phyllospondyli, a classification based on the 
nature of the vertebral coluinn. Under* the 
first order, a new species BAcnodoji Umnopyhyes sx^.n. 
and under the third, four new genera 
menos, Capetus. Lusor and Ptomochoston) and under 
Pliyllospondyli, a new genus {Mordex) and a 
new species {Melanerpeton potamites) are described. 
Blcnodon is tentatively referred to J-/eposx)ondyli, 
from the view-point of the nature of vertebrae 
while the relationship of the Labyrinthodont 
Memonomenos and Capelus are not definitely 
settled. The Loxommoidem (W’atson) are not 
ancestral to Phaebitomi and forms a specialised 
group. The latter undoubtedly exist as an 
independent one in tlve up])er Carboniferous. 
The Anthracosaurus possessing Fmbolomeroiis 
tyx^e of Vertebi'cC ancL considered to belong to 
Peptiliomorpha by Save-S()derlb(‘rgli ari^ “identi- 
cal with those believed to belong to the Loxoru- 
mids ”. The Seymouriamorx)ha while ])C)ssessing 
amphibian skull are definitely r(q)tile-like in their 
vertebral elements. Accc)rding to the autlior, the 
four orders of fossil Ani])hibia had each an in- 
dexjendent origin from a central yiarent group and 
Phyllospondyli and Labyrintliodontia are more 
closely related. 

* 

Development o£ Haliotes tuber culata. — The 
contribution of D. P. Grofts on tlui development 
of Haliotes [Phil. Trans. Roy. Soc. Lond., (B), 1937, 
228, 552] throws a flood of light on gastrojiod 
ontogeny. Haliotes coirqiletes its develo})meiit 
in about two months and the 1 rocbopliorc; lacks 
apical cilia and a telotroeh. but tht^ veliges 
develox^s ti‘ansitory apical cilia, diie origin of 
mesoderm is similar to tliat in Patella. Tlio 
operculum arises x^^'ior to torsion and tlie asym- 
metrical velum retractor muscle does not be- 
come tlie columellar muscle and tlui former is 
resx'ionsible for the first 90 per cent, of tlie torsion. 
Growth and migration of the columellar muscle 
is responsible for tlie second half of the torsion. 
The development of ctenidia, neiwes and digestive 
organs is also described. The characters xi^culiar 
to Haliotes arise when the larva becomes panti- 
grade. The operculum does not fall away till its 
function: is lost. 
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A History of the International Geological Congresses.* 

By Cyril S. Fox, b.sc., M.i.Miii.E., f.g.s. 


Introductory Remarks. 

TT is a good argument against any direct 
^ descent of a man from apes that these 
animals have never liad intelligence enough to 
make weapons of stone ; but it Is a long road in 
the progress of human civilization since primitive 
man learned to select material for his stone 
implements to the day in 1778 when de Luc 
coined the term Geology and de Saussure adopted 
it a year later. By this time science was already 
established along several lines for special study, 
and scientists had learned to appreciate the 
value of meeting for an exchange of views on 
their observations and discoveries, and thus it 
came about that the Geological Society of London 
was founded in 1807 — “....to foster right 
thinking on the mysterious problems presented 
by the planet on which we dwell. ” It was even 
claimed by the same writer^ tliat it was geologi- 
cal “ . . . science which guided the miner to the 
coal, . . . conducted water to our thirsty cities, 
poured the gold of Africa into the lap of commerce, 
and discovered diamonds to adorn the fair. ” 

Exploration is the spirit of geology and tlius it 
was that geologists seized opportunities to travel, 
and in this way, as early as 1824, we find an 
account of the ‘ Geology of Bussia ’ by William 
Strangways who had studied the Volga basin 
and visited extensively elsewhere in European 
Bussia. However, it was fully understood at 
that time that such investigations were useful in 
obtaining a general idea of the geological features 
of a I’Cgion, but that geological mapping like 
topographical surveys, because of the expense 
involved and the public benefit derived from 
them, were duties best undertaken by Govern- 
ment. The first State survey of this nature was 
that of the Geological Survey of Great Britain 
established in 1885. Its usefulness may be pre- 
sumed from the fact that it celebrated its cente- 
nary in 1985 by being provided with a new 
building specially designed for its offices and 
museum in South Kensington. Canada estab- 
lished a Geological Survey in 1842, India 
initiated its Geological Survey about 1845, and many 
other countries followed soon after. Three 
famous geologists — Murchison, De Verneuil and 
Keyserling were invited by the Tzar Nicliolas I 
to make a geological study of the Ural -Volga 
region about that period and their results, 
published in 1845 in two volumes — ‘ The Geo- 
logy of EuroiDean Bussia and the Ural Mountains ’ 
— does not ax)]^ear to have convinced the 
Bussian Government to establish a geological 
survey then. It was not till 1882 that the 
Bussian Geological Committee (Survey) was 
sanctioned and it appears to have been regarded 
more as an academic luxury than with any hope 
of usefulness as a return for its upkeep. 


* With the permission of the Director, Geological 
Survey of India. 

^ W. J. Sollas, at the Centenary Meeting of the 
Geological Society in London, 1907. 


With the establishment of geological surveys 
in most civilized countries since 1835 and the 
appearance of publislied reports and majis of 
areas all over the world, it was quickly noted 
that geologists even in adjacent countries 
studying the same rock formations were evolving 
geological terms wliicli wore dissimilar and 
often confusing. There was in fact a gradual 
development towards a vei'itable ‘ Tower of 
Babel ’ in geological classification and nomen- 
clature before 187G wlien, after the exposition at 
Philadelphia, a meeting of tlie America Associa- 
tion for the Advancement of Science was held 
on the 25th August 1870, at Buffalo, New York, 
with Professor W. B. Bogers as President, to 
consider this matter. A resolution was passed 
that a committee be formed to endeavour to 
liold an International Geological Congress at 
the Paris Exhibition which was fixed for 1878. 
The Committee was elected tlie same day at 
the Buffalo meeting and Pi’ofessor James Hall 
chosen as Chairman and Dr. T. Sterry Hunt 
selected as Secretary. Tins Committee assisted 
by geologists in other countries and especially 
by the Societe Geologic (France) successfully 
arranged for the first session of the International 
Geological Congress to meet in 1878 in Paris 
with the special object of establishing an inter- 
national geological classification and nomen- 
clature. 

First Session in Paris. 

At the First Session of the International 
Geological Congress held in Paris in 1878 tlie 
President, E. Iferbert, in his address complained 
that geology “ ...remains a science of the ini- 
tiated, because it does not yet i)rescnt in its 
language that general cliaracter possessed by 
other sciences and facilitating the study of theun.” 
He continued — “ It is to supply this want tliat 
you are assembled here. Science is of no 
country ; tliere can bo among us no rivalry otlier 
than that wliicli results from the pursuit of 
trutli.” Whether an invitation to attend this 
first Congress was received in India or not is not 
now certain, hut it is doubtful if any officer of 
the Geological Survey of Inilia could them have 
been spared. IT. B. Mcdlicf)tt and W. T. Blanford 
were then heavily engaged in the pre])aration 
of the ManiKtU wliich was published in 1879, on 
the Geology of India. 

The Second Session, with G. Capellini as 
President, was fixed to be held in September 
1881, in Bologna and it was to attend this tliat 
sanction was finally accorded to W. Blanford 
who was sent in x:)lacc of 11. B. Medlicott. 44 le 
proceedings and jiapers of the Congress wer(i 
publislied in two volumes of Convpie Rendu 
(Bologna, 1882). Blanford’s report is in our 
Becords,^ but attention is drawn to the elaboi*ate 
papers by Professors Albert Heim (Zurich) and 
A. Karpinsky (vSt. Petersburg) on a standard 
scheme of signs and colours for geological max)s. 


“ Bee. Geol. Surv. Indian 1882, 15, Part 1. 
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Berlin, 1885. 

The Third Session of the International Geo- 
logical Congress was held in September 1885, 
in Berlin, with E. Beyrich as President. Blanford, 
who had already retired from the Geological 
Survey of India, attended the session at which 
he submitted a ‘ Note Sur la classification des 
roches de I’Tnde Brittaniqueh In this paper, 
published in the Compte Rendu of the Congress, 
he gives separate tables of the formations in 
the Peninsular and extra-Peninsular areas. 
In these he shows he is in agreement with the 
terms : — Group (~ Era) divided into Systeyns 
(= Periods) sub-divided into Series (= Epochs) 
which consist of Stages (= Ages) which were 
suggested at the Bologna (1881) meeting. He 
includes the Pleistocene (series) in the Pliocene 
(system) and thus in the Kainozoic (group). His 
report on the Congress is published in the 
Records.^ Professor E. Renevier, who had been 
detailed at the 1881 meeting to go into details 
regarding the preparation of a geological map of 
Europe (1 : 1,500,000) and perhaps the most 
important matter at the 1885 Congress, produced, 
with Professor Albert Heim, a splendid report. 
It gives elaborate details of a colour scheme suitable 
for sedimentary and igneous rocks and for an 
acceptable stratigrapliical sequence, which is 
also given in the Compfe Rendu of tliis Congress 
(Berlin, 1888). 

London, 1888. 

The Fourth Session of the International Geo- 
logical Congress was held in London in 1888 
with J. Prestwich as President. We were well 
represented by W. T. Blanford, V. Ball, 
R. Lydekker and H. B. Medlicott on the retired 
list, but we had sent no delegate- Blanford’s 
report as “ President of the Geological Society 
of London on the International Geological 
Congress of 1888 ” was published in our Records.^ 
At this Congress special committees dealt with 
the stratigrapliical sequence — Archaean, Lower 
Palaeozoic, Upper Palaeozoic, Mesozoic, Kainozoic. 
Quarternary and Recent, as well as with the ever 
recurring questions of classification and of 
nomenclature . 

The Fifth Session was held in Washington in 
1891 with J. S. Newberry as President. There 
was an important paper on The Pre-Cambrian 
Rocks ” by C. R. Van Hise among other valuable 
contributions. The excellent series of excursions 
evidently formed an attractive part of the 
Congress meeting as they included journeys 
to all the notable areas of United States geology. 
The Sixth Session was held at Zurich in 1894 
under E. Renevier, whose contribution, ‘ Chrono- 
graphe Geologique — Tableau des Terains Sedi- 
mentaires formes pendent les epoques de la 
Phase organ! que du Globe terrestre, ” remains 
as a classic in geological literature and should 
be better known. R. D. Oldham*^ attended this 
Congress after completing' the second edition 
of the Manual of the Geology of India. 


^ Rec, GeoL Sitrv. India, 1886, 19, Part 1. 

4 Ibid., 1889, 22, Part 3. 

^ The second edn. i/czTi. India was published in 
1893. 


Russian Meeting of 1897. 

The Seventh Session of the International Geo- 
logical Congress was held in St. Petersburg in 
August 1897, under the presidentship of 
A. Karpinsky, Director of the Russian Geological 
Committee. The actual meeting was held in 
the large hall of the Zoological Museum on tlie 
29fch August (17th Aout according to the Julian 
calendar then used in Russia).^ The invitation 
had been given at the Zurich (1894) session in 
the name of the Tzar Alexander II and the 
delegates were welcomed by the Grand Duke 
Constantine on behalf of the Tzar Nicholas II 
who granted free first class travel in Russia to 
all the delegates attending the 1897 session."^ 
C. L. Griesbacli had been recommended as the 
official delegate from India, but was unable to 
attend the Congress. F. R. Mallet and Philip 
Lake who had retired from the Geological Survey 
of India, were present at the meeting in 
St. Petersburg and the former had already attended 
the excursion to the Urals before the Congress 
meeting. The other excursions before the 
Congress were to Finland and Esthonia then 
still part of Russia.-^ After the Congress there 
were excursions to the Caucasus, Asia Minor, 
the Black Sea and Crimea. Everywhere the 
delegates received a hearty welcome, receptions 
by local authorities, numerous lunches and 
banquets of the most lavish description. Accord- 
ing to some of the visitors, the social functions 
took too large a share of the time of the excur- 
sions.® 

The discussions at the Congress were largely 
confined to (1) the adoption of definite principles 
for the classification of rocks and for petrological 
nomenclature generally ; (2) the establishment 

of rules to govern the introduction of new terms 
in stratigraphic al nomenclature ; and (3) the 
conclusion that it was better to maintain a 
stratigrapliical classification on an artificial 
basis until more data were available to establish 
it on a natural basis. 

Since many of the excursions of this Congress 
were to form the nucleus of those conducted in 
1937 it is of interest to record that pamphlets 
were issued to assist the delegates. The general 
descriptions and geological sections were good 
and satisfactory but there was some criticism 
regarding detailed particulars and that some 
mine sections did not correspond with visible 
exposures. In the case of the Urals excursion 
the journeys included a trip on the Volga at the 
famous Samara bend and visits to the limonite 
mines of Bakal, the works at Simsk, the magne- 
tite deposits of Wyssokaia and Blagodat (near 
Nizhny Taghilsk) ; the famous malachite occurr- 


s The Soviet Government adopted the Georgian 
calendar as from February 14, 1918. 

Nicholas I invited Murchison to examine the 
Bonetz coalfield and the Urals region. Nicholas II was 
the Tzar who abdicated in March 1917. 

® Both these areas had been seen by Strangways in 
1822 and Murchison in 1841. 

® Charles Palache {Amerioan Naturalist, November 
1897, p. 954). Among other papers referring to this 
Congress see also Am. Jour. Sci., 1897, 4, 477 ; The 
Mining Journal, 1897, 47, 1162; and Nature, 1897, 
56, 104. 
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ence of Mednorondiansk ; the platinum placer 
of Platina ; the gold washings of the Miass area ; 
the gold veins of Beresof ; and then the return 
via Perm and a steamer trip down the Kama 
to the Volga and up to the old Tartar town of 
Kazan. At that time the Russian Geological 
Survey (Committee) had a cadre of about 20 
geologists and budget allowance of barely 
£20,000 which was more than that of the Geo- 
logical Survey of India but not so well provided 
for. We had published a paper by J. B. Mush- 
ketoff^^ — ‘ The Geology of Russian Turkistan ’ — 
in our Records and a few years later were to 
publish another by Th. Tchernychev^^ — ‘ The 
Upper Paheozoic formations of Eurasia. ’ 

Paris Exhibition Meeting, 1900. 

The Eighth Session of the International Geo- 
logical Congress was held at the time of the 
Exhibition in Paris in 1900 with Albert Gaudry 
as President. Tlie veteran Dr. Blanford repre- 
sented India. Professor J. Joly read his paper 
' The Age of the Earth by the Sodium in the 
Sea ’ at this Congress. The subject of strati- 
graphical classihcation still continued to receive 
attention and such terms as Era (e.p., Paleeozoic), 
Period {e.g.. Carboniferous), Epoch {e.g,., Mid 
Devonian), Age {e,g.^ Bartonian) and Phase ( = 
Zone, e.g.^ Producius horridus) were evidently 
widely used as the time equivalents for Group, 
System, Series, Stage and Zone, respectively. 

The Ninth Session was held in Vienna in 1903 
under Emile Tietze as President. C. L. Griesbach, 
late Director of the Geological Survey of India, 
and the late T. D. La Touche were present as 
the representatives from India. Griesbach 
read a paper on the Exotic Blocks of the Central 
Himalaya (Chitichun and Balchdhura) in which 
he supported von Krafft’s theory of ‘ carriage ’ 
by lava floods than that of a possible develop- 
ment of over-thrust phenomena. T, L. Walker 
and C. Diener, who had botli been into the area 
discussed, were not in agreement with the views 
put forward by Griesbach. La Touche consi- 
dered the ideas of Klippen and Nappes put 
forward at the meeting — by Von V. Uhlig 
(Ubcr die Klippen der Karpaten), W. Killian 
(Les phenomenes de Charriage), Maurice Lugeon 
(Les grades Nappes de recouvrement den Alpes 
Suisse) and Arthur Keith (Fold Faults of the 
South Appalachians) — were of local geological 
interest though they attracted considerable 
attention at the meeting. There was also an 
interesting paper on the 1902-03 Eruptions of 
Mt. Pelee, Martinique, and the Soufriere, 
St. Vincent, by E. Otis Hovey. 

The Tenth Session of the International Geo- 
logical Congress was held in 1906 in Mexico 
City under Jose G. Aiguilera as President. We 
sent no delegate to this Congress. There were 
excellent papers by Dr. Tempest Anderson on 
the ‘ Recent Eruptions in the West Indies, 
St. Pierre (Mt. Pelee) ’ and ‘ The Eruption of 
Vesuvius ’ ; and by Edgeworth David, J. W. 
Gregory and E. W. Hilgard (on glacial climates, 
climatic variations and causes of climatic 
changes) and also by W. Lindgren (on the rela- 
tion of ore deposits to physical conditions). 


Rec. Geol, Surv. India., 1887, 20, Part 3. 
Ibid., 1904, 31, Part 3. 


Stockholm Meeting. 

The Eleventh Session was held in Stockholm 
in 1910 with G. de Geer as President. After 
reconsideration the Government of India sanc- 
tioned the deputation of Dr. L. L. Fermor as 
the representative from India. His report^- is 
published in our Records. Dr. G. E. Pilgrim put 
up a note on the climatic changes in India (due 
to the Pleistocene glaciation) for the Congress. 
The chief objective of the Congress was the pre- 
paration of a Suynmarij on the Iron Ore Resources 
of the World. This was published subsequently 
and includes the information put together by 
Ija Touche and a note by Sir Thomas Holland. 
The importance of economic geology at these 
Congress meetings may be taken as recognised 
at this Stockholm session. Among other 
valuable contributions were papers on the ‘ Iron 
of Ovifak and Native Carbon ’ by C. Benediks. 
‘The Experimental Investigation of the Flow of 
Rocks * by F. D. Adams, ‘ A Criticism of the 
Quantitative Classification of Igneous Rocks’ by 
W. Cross, and a brief note by C. R. Van Hise 
on * The Influence of Applied Geology and the 
Mineral Industry upon the Economic Develop- 
ment of the World ’. 

Canada, 1913. 

The Twelfth Session of the International Geo- 
logical Congress was held in Toronto in 1913 
with F. D. Adams as President. L. L. Fermor 
was again selected as the official delegate and 
represented India at the meeting. Sir Thomas 
Holland, who was also present, contributed an 
important paper on the Archaean and Purana 
Groups. A. F. Molengraaff also sent a valuable 
paper on ‘Folded Mountain Chains, Over-thrust 
Sheets and Block Faulted Mountains in the East 
Indian Archipelago ’. M. S. Maso and W. D. 
Smith’s contribution on the ‘ Relation of Seismic 
Disturbance in the Philippines to the Geological 
Structure ’ was also of great importance. They 
showed that (1) there was a relationship betw^oen 
seismic disturbances and geological structure, 
(2) the majority of earthquakes are of tectonic 
origin in the Philippines region at least, (3) 
Volcanoes are secondary phenomena, and (4) 
the area of greatest seismicity in the Arcliipelago 
is in the Agusam valley, Mindanao. The chief 
objective of this Toronto session was the prepa- 
ration of a Summary on the Coal Resources of 
the World, towards which Sir Plenry Hayden, 
Director, Geological Survey of India, contributed 
the information from India and the adjacent 
countries. Finally, the meeting considered the 
question of a geological map of the world on a 
scale of 1 : 1,500,000 — the same as that of the 
geological map of Europe — put up by Em. de 
Marge rie. It was suggested that the six Asiatic 
sheets should be prepared by the joint efforts 
of the Geological Surveys based on Calcutta 
and St. Petersburg. Then came the War and no 
sessions were held till 1922. 

Sessions after the War of 1914-18. 

The Thirteenth Session of the International 
Geological Congress was held in Brussells in 
1922 with J. Lebacqz as President. Dr. (now Sir) 


Rec. Geol. Surv. India, 1912, 41, Part 4. 
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Edwin Pascoe was selected to represent India 
at this Conj?re«s which was important for the 
renewal of the exchange of views after nearly 
a decade. Among the more important contri- 
butions were papers by P. Bertrand (G-eology 
of the Carboniferous), Charles Jacob (French 
Indo-China), L. Dudley Stamp (Tiie Tectonics 
of Burma), \V. H. Wong and A. W. G-rabau 
(Carboniferous of China), Hausen (Physio- 
graphic development of the Sino-Siberian Conti- 
nental Area), D. Mushketov (A Study of the 
Tian Shan) and David White (Public Geology 
and National Mineral Wealth). 

The Fourteenth Session was held in 1926 in 
Madrid with Cesar Rubio as President. L. L. 
Permor was again selected as the otficial dele- 
gate to represent India and visited Teneriffe 
on one of the excursions. Unfortunately, the 
collection of rocks and minerals w^hich he made 
and despatched to India w’ere lost when the 
M. M, Fontainebleau caught fire and was scuttled 
in Djibuti Bay where she still lies. Vulcanism 
was an important subject at this Congress, but 
there were also valuable papers on the Geology 
of the Mediterranean, the Geology of Africa, 
Thrust-faults in the north islands of the Adriatic, 
and problems of ore genesis. However, the chief 
effort to revive the economic aspect of the meet- 
ing was the preparation of a valuable compila- 
tion on The World's Resources in Phosphoric 
Acid and Pyrites. 

South Africa, 1929. 

The Fifteenth Session of the International 
Geological Congress met in 1929 in Pretoria 
wdth Dr. A. W. Rogers as President. Sir L. L. 
Fermor once again represented India and his 
great experience w^as of considerable value 
during the meeting to decide where the next 
session should be held. He had prepared a note 
on the Indian Goldfields as our contribution to 
the great objective of the Congress — the issue 
of a statement on The Gold Reserves of the 
World. While gold was perhaps the main theme 
of the session, careful consideration was given 
to a proposal to construct a Geological Globe of 
the world on the one liand and there w^as also no 
lack of interest in sucli valuable papers as ‘ The 
Karoo System ’ by A. L. du Toit and ‘ Rift 
Valleys’ by J. E. Wayland, etc., on the other. 
After this meeting there was also an interesting 
communication by P. Kovaloff on ‘The Re- 
organisation of the Russian Geological Com- 
mittee It must be mentioned also that the 
invitation from the Soviet Government to have 
the next session in Moscow was submitted during 
this South African Session, and, on a claim of 
priority from the United States, had to be 
reserved for acceptance after the American 
Session. 

Washington, 1933. 

The Sixteenth session was eventually held in 
1938 in Washington with W. Lindgren as Presi- 
dent. We were unable to send a representative 
owing to the financial stringency which prevailed 
in India as elsewhere at that time. Sir L._ L. 
Fermor, however, compiled a note on ‘ India’s 
Copper Deposits ’ for inclusion in the brochure 
on The Copper Resources of the World which was 
to be the chief production of the Congress. As 
in the case of the earlier American Congress of 


1891, perhaps the most attractive feature of the 
1933 session, was the choice of int 2 resting excur- 
sions to famous areas of geological importance. 
In the 42 years which had elapsed since the 
previous meeting in Wasliington the Geological 
Survey of the United States had steadily deve- 
loped until it was recognised -as the finest and 
best equipped organisation of its kind. Added 
to this was the knowledge that geological surveys 
were also organised by various States, and since 
a vast literature was coming from numerous 
geological and mining institutions, including the 
universities, it seemed that geology had proved 
itself to be one of the most important sciences in 
the minds of perhaps the most practical nation 
in the world. The International Geological 
Congress held in 1933 in Washington thus 
appeared to be most important of the sessions 
so far held. It did not matter very much where 
the next meeting would be held provided it was 
in a convenient place, and so aqualided invitation 
from London was considered until the offer 
from Moscow was renewed. It was then decided 
that the Soviet invitation was both of long- 
standing and cordial and so Moscow was fixed 
upon. 

The Seventeenth Session held in 

Moscow, 1937. 

So much has happened in Russia during the 
last twenty years — since the Great October 
Revolution of 1917 when the Bolshevik regime 
definitely assumed control of the country — 
that a visit to the Union of Soviet Socialist 
Republics, under almost any circumstances, 
must be interesting. So much has been reported 
about the conditions in that country and so many 
claims have been made by Soviet geologists and 
other scientists in regard to their discoveries in 
the field and in the laboratory that foreign 
scientists were sceptical of these claims. In 
these circumstances my selection by the Director, 
Geological Survey of India, to go to Moscow as 
the representative of tlie Government of India 
to attend the Seventeenth International Geological 
Congress was most enviable, especially as I was 
the only delegate from India. In tlie previous 
Seventh International Geological Congress held 
in Russia, in St. Petersburg in August 1897, it 
happened that there was no delegate from India 
owing to some delay in the selection of a 
representative — Mr. C. L. Griesbach — who was 
unable to attend when recommended. 

Before the Congress meeting on July 21st 
excursions had been arranged for visits to the 
north (Kola peninsula and Karelia), to the 
south (Ukraine and Crimea), to the Caucasus 
and to the Volga-Urals area (Permian excursion). 
After the Congress closed, excursions were 
arranged to visit the Petroleum occurrences, 
Siberia, Nova Zembla, and the Urals, in addition 
to places near Moscow. I attended the Permian 
excursion as it was closely related to the work 
I had been doing in India and was probably 
more paheontological than economic. In fact 
it was very soon evident that economic geology 
was the chief concern of the Soviet Government 
and the subject of mineral resources was the 
main theme of the papers and discussions at 
the meetings of the delegates in Moscow, in 
Leningrad and at the various places visited 
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during the excursion. It was a subject for 
complaint during the Russian meetings of 1897 
that banquets played perhaps a more important 
part in the excursions than visits to exi)osures. 
We had nothing to complain against the excur- 
sions except that some were long days, nor can 
we say that banquets were too few for we were 
treated generously everywhere — from picnics in 
a Bashkirian forest to a banquet in the Kremlin 
itself. We found the U.vS.vS.R. to be a geo- 
logists’ paradise. Nothing seemed to be done 
in mineral prospecting, the development of 
mines, the exploration of oil-fields, tlie erection 
of metallurgical works, the construction of 
canals and other engineei'ing structures, and even 
in tlie reclamation of lands, without tlie opinion 
of the geologists engaged in that district or in 
direct consultation with the geological authori- 
ties in Leningrad. 

Each mineral industry — gold, coal, petroleum, 
salt, mica, phospliates, etc., — has its own so- 
called Trust which may have brandies all over 
the U.S.S.R. There is exploration everywhere 
and mineral and metallurgical works are in 
course of erection in various parts of tlie vast 
territories of the U.8.S.R., wliidi are equal to 
half the area of Asia and fully four times that 
of India — yet with a population only half that 
of India. We were almost bewildered by the 
immense activity we saw wherever we went 
throughout the length and breadth of Russia, 
and it is not too much to say that the enthusiasm 
of those engaged and tlieir intense pride in all 
their work showed that a nation Jiad been 
established and is going forward. Our unbelief 
in the vast claims slowly disappeared as we 
travelled and met geologists almost everywliere 
and saw their maps, their mines, their teclmical 
schools and colleges. Somehow it was no shock 
to us when we learned that over 10,000 geologists 
were engaged on State surveys or in the Trusts 
or in Universities and other scholastic institu- 
tions. Their equipment is not equalled in India, 
their museum collections (especially those in 
Leningrad) are splendid and well housed, their 
research laboratories are lavishly supiilied and 
their work is equal to any geological work. In 
physics and chemistry, in geo-chemistry and 
geo-physical work they have little to learn from 
other countries. In fact it is dillicult to express 


in words the high standard of the work — wliether 
it be connected with the atomic structure of 
elements, the study of crystal structure, the 
synthetic production of minerals, the investi- 
gation of mineral associations in ore deposits 
or pegmatites, or palai ontological and pala 30 - 
botanical determinations — that is being steadily 
and carefully done in numerous centres. 

It may be said that the scientific standard 
of work is set by the Institutes controlled by 
the Academy of Sciences, while the efficiency 
of geological work — mapping, mineral study, 
etc., — is guided by the Geological Survey Goni- 
niittee and the Central Geological and Pros- 
pecting Institute for Scientific Research (TsN IG Rf) 
in Leningi'ad. It must not be concluded that a 
geologist is free to do research work at his own 
time all the days of his life. This is not the 
view of the Academy and Survey authorities who 
are responsible to the Soviet Government from 
whom the generous grants are obtained for 
scientific research, expeditions, surveys, pros- 
pecting and for exploration and development. 
The mineral resources of the U.S.S.R. have not 
only to be found, studied and estimated, but 
must supply the needs of the country’s indus- 
tries. VVith all land and minerals belonging to 
the people, under the control of the Government, 
nationalization of industries is a fundamental 
matter and so a great deal can be done to co- 
ordinate development. It is the policy of the 
Government to make each Autonomous or 
Union Republic dependent on its own mineral 
resources for its industrial wants. Consequently 
geological scarcli is widespread through tlie- 
U.S.S.R. Geologists vie with each other to 
make discoveries and, as may be imagined, 
subject each other’s discoveries to severe 
scrutiny. It is not wise to claim more than you 
can justify and there is little place for a geologist 
lacking energy — the expenditure on liis training 
must be justified either by hard work or great 
ability. 

The point of the vSeventeenth International Geo- 
logical Congress was to show us that Russia is 
second to none in geological work and we must 
admit that tliey have proved all their claims 
and congratulate them for showing tlic value 
of the geologist to their Government. 


Weather Prediction. 


TTNDER the auspices of the National Institute 
^ of Sciences of India, a Symposium on 
Weatlier Prediction was held in tlie Meteoro- 
logical Office, Poona, on the 2r)th and 2fitli July, 
1988. Various aspects of forecasting of weather 
were, discussed at the Symposium, attention 
being focussed mostly on the problems facing 
the Indian meteorologist a,nd the proposed or 
attempted methods of solution. Thus, papers 
presented at the meeting concerned long-range 
forecasting for a whole season as developed in 
India, medium range forecasts for 10-day 
periods as developed by the German and Russian 
Schools, short-range, i.e., day-to-day, fore- 
casting in India with special reference to the 
pse of air mass analysis ip. this task, the use of 


upper air data in weather forecasting, thermo- 
dynamic studies of the atmosphere with S|>ecial 
reference to latent instability, rainfall in noith- 
west India associated with winter disturbances, 
weather forecasting for aviation and the applica- 
tion of kineniat.ical methods to forecasting. 

In his opening rema,rks Prof. M. N. Saha, 
the President of the Institute, referred to tlie 
fascination which the art of weather prediction 
held out to man from the earliest times, to the 
development of the synoi~>tic chart in this country 
from the time of Blanford and Eliot and to the 
subsequent contributions made by the Indian 
meteorologists to the art and science of weather 
prediction. 

Pp, 0, W. B, Normand .welcomed tho visitors 
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to the Symposium on behalf of the Meteoro- 
logical Department and reviewed briefly the 
complexities of the problems which faced the 
meteorologist. At one time, it was sufficient 
for the forecaster to restrict his attention to 
rainfall alone. Now the conditions had altered 
largely ; the meteorologist had not only to 
forecast for storms over the sea and land but 
had to warn the airman who wanted detailed 
forecasts of upper winds, of height of clouds, 
of fog, dust-storms, squalls, etc. A variety of 
requirements had thus to be satisfied and yet 
his decisions had to be made quickly. There 
was no time for lengthy calculation such as 
would be necessary if he desired to, and could, 
write complex matliematical equations relating 
to the weather situation at any instant and 
solve them to obtain the picture at a future 
instant. The most hopeful method from the 
practical point of view appeared to be to focus 
attention on the identification of air masses, 
homogeneous within themselves, and to the 
effects which a mutual interaction between the 
several air masses would produce. India was the 
country in which most attention had been paid 
to the subject of seasonal forecasting and yet, 
the most that we could do to-day was to give a 
very general indication of total rainfall over 
large tracts of the country for a period of two 
to four months. Dr. Normand concluded by 
giving a brief general survey of the different 
aspects of the problem which was to be dealt 
with in detail by the subsequent speakers. 

Dr. S. R. Savur told the story of seasonal 
forecasting in India. The first forecast of 
monsoon rain, mainly based on the data of 
snowfall on the Himalayas and the Sulaiman 
range during the preceding January to May, 
was issued by Blanford in 1S86. Eliot who 
succeeded Blanford added other factors like the 
southeast trades at Mauritius, Zanzibar and 
Seychelles, data of south Australia and Cape 
Colony and “ Nile Flood ”. But in his method 
which was mainly graphical, there was much 
chance of individual bias. A great improve- 
ment in foreshadowing monsoon rainfall resulted 
when Sir Gilbert Walker introduced the more 
impersonal method of correlation coefficients 
in place of Eliot’s graphical method. The first 
forecast using a regression equation was issued 
by him in 1909. In 1924, he worked out six 
formulas for forecasting rain in the Peninsula, 
northeast India and northwest India in which 
use was made of some 28 factors selected out 
of a large number after applying the statistical 
test, now named after him. Mr. Field, the 
pioneer of upper air work in India, was responsible 
for suggesting a new factor of special interest, 
as he was the first to make use of upper air data 
in seasonal forecasting ; his factor is the upper 
winds of Agra in autumn, to foreshadow the 
winter rains in northwest India. The re-examina- 
tion of the data in recent years and the applica- 
tion of the Performance Test showed a diminu- 
tion in the significance of some of the factors. 
Nevertheless the total correlation coefficient is 
still found to be 0*63 for total monsoon rainfall 
of the Peninsula and 0 • 64 for that of northwest 
India and 0»72 for the winter rains of northwest 
India. The seasonal forecasts issued at present 
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are for (i) tlie wdnter rainfall during January 
to March in northwest India, (ii) the monsoon 
rainfall during June to September in northwest 
India and the Peninsula and (iii) the monsoon 
rainfall during August and September in the 
same two divisions. Efforts were being made 
to decrease the period of tlie forecasts and also 
the area w'hich they covered. Dr. Savur empha- 
sised that methods of correlation were strictly 
applicable only when all tlie quantities corre- 
lated varied according to the normal law of 
distribution. To overcome the liandicap intro- 
duced by non-normality of disti'ibution found 
in practice, general methods were being developed 
but the work was still in its initial stages. 

Coming to medium range forecasting, Mr. S. 
Basu explained the method developed by 
Franz Baur of tlie German Meteorological 
Service for forecasting for 10-day periods, a 
method which depended on a suitable combina- 
tion of statistics and synoptics, lie also ex- 
plained the composite map method of forecasts 
developed in Russia by Multanovsky and his 
collaborators in which the time interval for the 
forecast was dictated by the prevailing weather 
situation, each type of synoptic system having 
its own characteristic persistence. Mr. Basu 
briefly discussed the possible application of these 
methods to Indian conditions. 

Dr. S. N. vSen explained the methods adopted 
in daily forecasting practice for identification 
of air masses which, broadly siieaking, fell into 
two classes, oceanic and continental, but could 
be subdivided into several sub-classes. He 
illustrated by means of charts cei-tain types of 
stationary fronts which often dtweloped over 
the Indian area. He also showed how use 
was made of sti'eam lines and convergence 
patterns of air currents aloft deduced from pilot 
balloon data and cloud movements, along with 
a knowdedge of upper air climatology for identi- 
fication of air masses and day-to-day forecasting. 

Dr. Pramanik spoke on the ;ip})lication of air 
mass analysis to the problem of forecasting 
nor’westers in Bengal. 

Dr. K. R. Ramanatitan gave a brief review 
of the development of upper air work in India 
and explained how the data helped the issue 
of forecasts relating to conditions on the ground 
as well as in the upper air. Tlie data provided 
the basic information regarding tlui (-limatology 
of the upper air and hel])ed intensive studies 
of the structure of atmospli(M*ic disturbances, 
tie gave a few instances of the use of these data 
in such studies. For instance, he showed how 
warm fronts somewhat similar to those in 
European latitudes were found to be associated 
with storms and depressions in the Bay of 
Bengal. The two air masses between which 
the front formed were the dry cold air from 
northern India and the moist eciuatorial air 
from the south Bay. A modified typo of front 
was associated with the storms of the premonsoon 
season. In. monsoon depressions the main 
front formed between fresh monsoon air and 
old monsoon air, the former behaving as a cold 
mass and the latter as a warm mass, Dr, 
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Ramanathan also sliowed a picture of the 
general circulation of the atmosphere over 
India as obtained from pilot balloon ascents 
made for the past few years in this country. 

The role of latent instability in the atmosphere 
formed the subject of an interesting communica- 
tion by Dr,. N. K. 8ur : in the absence of the author 
t’ae paper was presented by Dr. R. Anantha- 
KRiSHNAN. The term ‘ latent instability ’ which 
was defined by Normand in 1931 referred to a 
thei*modynamic state of the atmosphere in which, 
under suitable circumstances, the initial expendi- 
ture of a small amount of energy led to the release 
of a much lai-ger amount of energy. Absence of 
latent instability was ordinarily associated with 
dry Pine weather witli occasionally high clouds of 
the non-convectional type, while its existence 
was associated with convective clouds or in- 
stability phenomena like dust- or thunder-storms. 
Interesting series of soundings taken during the 
formation of storms in the Bay of Bengal and 
their movement showed the progressive building 
up of latent instability conditions as a disturb- 
ance approached the station and its disappeai’ance 
as it moved away or dissipated. 

Mr. 8. P. Venktteshwaran read an interesting 
paper on rainfall due to wintei* disturbances and 
the associated upper air temperatures over Agra. 

Dr. S. K. Pramanik spoke on the use of upper 
air data in day-to-day forecasting and illustrated 
his remarks by charts. 

Mr. P. R. Krishna Rao discussed tlie problems 
which demanded attention in weather forecasting 
for aviators which could be divided into three 
categories : (i) regional, (ii) route, and (iii) local. 
In regard to local forecasting lie explained the 
use being made at Karaclii of to jihi grams of 
aeroplane ascents in forecasting local convectional 
phenomena and formation, persistence or clearing 
of clouds. The soundings by aeroplanes had 
afforded a valuable aid in this task. He also 
referred to the cpiestion of fog forecasting and 


remarked how the Taylor Diagram had not proved 
very successful except in ruling out days when 
fog was unlikely. 

The use of kinematical methods in weather 
forecasting as developed by Dedebant and 
Pettersen was explained by Dr. 8. K, Banerji. 
Whenever any pressure system, such as a cyclone, 
an anticyclone, a trough or a front was in continu- 
ous motion, one could from a knowledge of the 
changes in the 2 to 3 hour period preceding, 
calculate the velocity and acceleration of each 
point of the system and foretell the position and 
configuration of the system during the next 9 to 
12 hours. The deepening or filling up of pressure 
over an area bounded by two closed isobars was 
equal to the planimetric value of the barometric 
tendency within the same area. Dr. Banerji 
illustrated an application of these and other 
kinematical laws to certain Indian storms, parti- 
cularly to explain the curvature of the tracks of 
the storms. 

Tdvcly discussion took place at the end of each 
of the papers mentioned above. 

Dr. Norman who wound up tlie discussion 
referred to the future of weather forecasting. He 
felt doubtful \vhether any statistical methods 
applied to surafee data alone would result in much 
further advance in seasonal foreca.sting. Here as 
well as in other branches of forecasting we had 
to look to the upper air for further improvements 
in our forecasting capacity. There lay our hope. 
More data of soundings of the atmosphere by 
aeroplanes, radio-sondes or balloon meteoro- 
graphs were needed for day-to-day analysis of 
the conditions in the upper air which alone would 
help us to understand the mechanism tliat was 
behind the making of weather. 

The proceedings terrrunated with a vote of 
thanks to the President proposed by Dr. Normand 
aft-er which two cinematographic films illustrating 
the evolution of clouds were sliown to tlie audience. 


“ Ascu ” — A Wood Preservative.* 


TT is but some five years since “ Ascu ” — a 
^ patented timber x^reservative treatment — 
first apx^eared on the market. A considerable 
amount of work, both in India and abroad, has 
been done on tlie merits and limitations of the 
metliod. In 1933, at the instance of tlie Railway 
Board, a distinguished Committee enquired into 
the suitability of this (and of the Falka- 
mesam) process for treating Railway timber, 
principally of sleepers. Their findings were 
published in a Report in which they in- 
dicated several lines in which further work was 
desirable. This mass of literature is apt to 


* “Asc?./. — A Wood Preservative {Indian Forest 
Records, New Series, Utilisation,” Vol. I, No. C). 
By the Forest Research Institute, Dehra-Diin. 
Pp. 143-87. Price As. 14 or Ish. 6d. Delhi, 
1938, published by the Manager of Publications, 


bewilder the layman who is not always able to 
view scientific data in true x^iersiDcctive. Mean- 
while, in India, preservative timber treatment is 
just beginning to win general recognition as part 
of the normal technique in modern timber utilisa- 
tion. Therefore, in the interests of tlie individual 
user as well of the healthy development of timber 
utilisation in the country, it is opportune that 
this authoritative publication has appeared. 

A general introduction in the book is followed 
by a summary of the results of tests with “ Ascu ”. 
In the third chapter is to be found simple and 
unambiguous instructions, with the aid of dia- 
grams, of the. three methods of using Ascu — brush 
treatment, dipping treatment and pressure treat- 
ment. The detailed data on the “ Ascu ” tests 
are set out in ten tables, the last one dealing 
with tests conducted out of India. The prices 
at which “ Ascu ” could be bought in bulk and. in 
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smaller quantities are given in an Appendix. The 
inferences which all tlieso data warrant a.re as- 
c^e^sed by the Forest Economist, Captain H. 
Trotter, in a Foreword wj'ittcn with the scientific 
detachment appropriate to such a publication. 
It is a great merit of this book that it emphasises 
a^ain and again that the data are all indicat hm 
rathf^r than "conclusive. One is apt to overlook 
tiiat it is a Imndred years since pressure creosote 
treatment was patented by John Bethell ; equally 
old is the zinc* chloride method. And still, to-day 
after all these years, the last word on these pro- 
cesses has by no means been said. “ Ascu ”, but 


rCnrr^f^* 

\_ScieJi 

five years old, is thus still in its infanov, and 

this book shows a very proEdisiu^ iSf Jncv 

every indication that it will stand the test oi tirrio - 

This very useful publication should appeal 
everyone interested m tinaloer preservation 
value to the research worker would have ' he&xx 
even greater by the inclusion of two more annen- 
dices— one giving the exact terms of the patein.'fc’ 
speciflcations of “ASCII ” and another, a biblio- 
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The Geological Survey of India. 


npHE General Report of the Geological Survey 
-L of India for the year 1937 just published by 
the Director Dr. A. M. Heron, is an impressive 
record of the large volume of work done by the 
officers of the Department during the past year. 
During the field season, most of tlie officers were 
out on geological survey work mapping in great 
detail areas of special interest in different parts of 
India. In the North-East Circle, Dr. Fox and 
his associates were engaged in surveying the Garo 
Hills and the Khasi and Jaintia hill districts of 
Assam. In the North-Western Circle, Dr. Coulson 
spent some time in Waziristan and made valu- 
able observations having an important bearing on 
the geology of parts of north-western India. Mr. 
W. I). West completed his mapping of the Shall 
area and worked out in detail the structural 
features of this part of the country. As regards 
the age of the Shall limestone, Mr. West thinks 
that its correlation with the Ivrol limestone can- 
not be regarded as certain. It is probable that 
the two series are of the same age but this can- 
not yet be asserted on definite evidence. In the 
Southern Circle, Mr. H. Crookshank and Dr. P.Iv. 
Ghosh devoted a considerable amount of time 
to mapping in the Bastar State, as a result of 
which several interesting observations have been 
made. According to Mr. Crookshank, the banding 
of the hematite-ciuartzite in this area has probably 
nothing to do with the original stratification of 
the rocks, but is due to the deposition of iron ore 
along the planes of cleavage or schistosity of the 
original ferruginous phyllites or slates. Dr. Ghosh 
has recorded several phenomena indicating assi- 
milation and hybridisation in the granitic rocks 
of this area. 

In addition to this extensive Geological 
Survey work, the Department has also found 
time to assist the general public in connection 
with the large number of economic enquiries 
from all over India, regarding the occurrence 
and possible development of various kinds of 
mineral deposits. On Engineering and allied 
questions, especially water supply, the opinion 
of the geologists of the Survey has been fre- 
quently sought not only by private individuals 
but also by local and provincial governments, 
and on every one of these occasions, the Depart- 
ment has readily given authoritative and expert 


advice With commendable willingness. In 
Elephanta Caves near Bombay, which are a. 
well-known treasure-house of ancient figures? 
and sculptures of great ai-chffiological intlrest., 
it IS noticed in recent years that there has 
developed a tendency for the rocks of these 
sculptured figures to decay and. crumble gradually 
due to natural processes of weathering duriiig- 
period of nearly 1400 years during.' 
which they have been in existence ; and tlao 
Government of India recently appointed a- 
Committee to go into this question and suggest 
the measures to be taken to combat this • an d. 
on their request, an officer of the Geological 
Survey of India Dr. M. S. Krishnan — wa-s 
deputed to advise the Committee on the geo- 
logical aspects of the matter. Dr. Krishnan. 
has investigated this problem thoroughly, azxcX 
in his Iteport to the Director-General oJ! 
Archaeology, has made va.lii£tTDle suggestions foi.* 
the prevention of such decaiy and disintegrabioaGi - 
The Department is also anxious to educato 
the layman in geological matters and stimnlato 
in him a general interest in. the geology of his* 
country ; and with this object in view, attempts* 
are being made to reorganise the Museum so ets 

to niake it more attractive and instructive, 

an important new feature Toeing the preparatioxx 
and display of descriptive labels in the sevem.1 
common Indian languages like Hindi, Bengali 
and Urdu, to enable the pnblic to understancl 
and appreciate the several exhibits. In tbo 
Palaeontological Section, considerable work ixx 
this direction is being done by Dr. M. R. Sahni, 
under whose direction the fossil galleries havo 
been entirely rearranged and. illustrated witlx 
restoration drawings of some of the mores 
interesting genera. Notable amongst these are 
the serial wash drawings illustrating varioixjs 
stages in the evolutionary history of suclx 
interesting animals as the Elephant, the Horse 
etc. ’ 


To those who are frequently inclined to doubt, 
the utility of geology and geologists in public 
service, a perusal of the present Report givejs 
a good idea of what a well-organised Geologica.1 
Department could do for promoting the pro- 
gress and prosperity of a country. 


Geo. 
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The Krishnan Effect. 


In a series of papers published in the Pro- 
ceedhigs of the Indian Academy of Sciences 
(1934-38), Dr. iv. JS. Krislman working in 
Sir C'. V. liaTnan’s laboratory at Bangalore 
has de'.nonstrateil the existence of a new 
effect referred to by Prof. Gans in a paper 
in the Physlktdlsclie Zdischrift (1930), 37, 19, as 
tlie “ Krishnan Effect ” — relating to tlie state 
of polarisation of tlie light transversely scattered 
by certain liquid and solid media. If the 
incident beam of unpolariscd light passing 
liorizontally through the medium be regarded 
as made up of two beams of equal intensity and 
unrelated in pliase, one with vibrations vertical 
and the other with vibrations liorizontal, the 
light scattered in a direction normal to the 
incident beam can be supposed to be made up 
of four components V;;, If--, Y/i and H//, tlie first 
two arising out of the vertical component and 
the last two arising out of the horizontal compo- 
nent of the incident beam. The first important 
observation of Dr. Krishnan which is general 
in its application is that hlj;/ V//, whatever 
be the nature of the scattering medium. This 
he has called as tlie reciprocity relation. The 
second fact experimentally observed by Dr. 
Krishnan is that the depolarisation factor 
p/^=V///ir//. is less than unity in a large variety of 
material media, such as critical solution mixtures 
of liquids very near the critical solution tempe- 
rature, colloids and optical glasses. In pure 
liquids it is known that P/i == I and the above 
observation signifies tliat in cases wliere /;// is 
less than one, the scattering units arc no longer 
small compared with the wave-length of the 
incident liglit. Soon after the publication of 
his results on molecular clustering in binary 


liquid mixtures. Prof. Gans put forward a 
theoi-etical exjilanation of the oliserved anomalous 
depolarisation (/.c., p/f < 1). lie finds tliat tlie 
Krishnan effect requires the (‘xistence of optically 
anisotropic clusters which are sti'ongly non- 
spherical in shape. In a later paper {Phys. 
Zeit., 1937, 38, (525) liowcver he has (piestioned 
the validity of tlie reciprocity theorem. 

Recentlj’’ in the Proceed itn/s of the Royal 
Society, 193S, 166, 425, Dr. llans ' Mueller has 
theoretically dtscussed Dr. Krishnan’s inve.sti- 
gations and has completely confirmed the validity 
of his conclusions from very general theoi-etlcal 
considerations. lie has derived the reciprocity 
relation and has shown tliat the objiadions 
raised by Prof. Gans are not valid. Based on 
Dr. Krishnan’s work he has also put forward 
the theory for the structure of optical glasses. 
Tlie theoretical considerations of Dr. Mueller 
upholds the view put forward by Sir 
(I. V. Raman in Nature, 1922, 199, 138, that 

the intense .scattering of light in optical glasses 
is molecular in origin and is an inherent iiiroperty 
of the amorphous state of mattin*. It is remark- 
able to find that tlie magnitudes of the Krishnan 
effect observed in optical glasses follows very 
closely the order jiredicted by Dr. Mueller in 
liis paper. 

The new method of experimental observations 
of the scattered liglit develoiied by Dr. Krishnan 
and the principal results emerging theiefrom 
described above have opened out a wide vista 
of api>lications in tl\c study of colloidal systems 
and the amorphous state of matter. Di*. 
W. Ijotmar lias made a general sui‘vey of these 
investigations in the current numlxu- of the 
Helvetica Chcmica Ada, 1938, 21, 


SCIENCE NOTES. 


George Ellery Hale (1868-1938). — Dr. George 
]i]llery Dale, wlio died on February 21, was by 
comrnon consemt the “ greatest builder of modern 
astronomy When he was only 22 years old, 
he established witli liis father’s financial aid, the 
Kenwood Astrophysical Observatory, where lie 
invented the spectroheliograiih. In JS92, witli 
the munificence of Charles T. Yerkes, he was 
enabled to found the Yerkes Observatory with 
its 40-inch telescope which is still the world’s 
largest refractor. 

in 1904 the Mount Wilson Observatory was 
established tlirough tlie efforts of Dr. Hale. The 
Observatory, perched on the mile-high peak, was 
essentially meant for solar observations. In 1914, 
Dr. Hale obtained from John D. Hooker, a sum 
of $ 45,000 for a lOO-inch telescope disc and with 
the help of the Carnegie Foundation, the giant 
telescope was completed and mounted in the 
Observatory. Dr. Hale retired in 1923 owing to 
failing health but pursued his researches in his 
private observatory at Pasadena. Here he 
invented the spectrohelioscope. In April 1928, he 
published in Plarpers's Magazine, an article, 
wherein he indicated the need for, and the practi- 
cability of, a 200- or even a 300-inch telescope 


for astronomical re.search. The 2nr)-in(*li ti‘l<‘scopi^ 
is now ill the process of being built and it is 
hoped that by 19 JO the instruiiicuit will bi‘ com- 
pleted and niountetl in tlve new Observatory on 
Mt. Paloiriar, as a monument to the memory of 
(Jeorge Ellery Hale. 

The American Museum of Natural History, 
The Sixty-Ninth Report of the Museum for tlui 
year 1937, gives a .succinct account of the activities 
of what, by reason of its collection and scientific 
staff, may ho considei'od th(‘. hugest organization 
of its kind in the world. This great ediuiational 
institution lias an ‘ Exliibition area of 23 acrt‘S, 
collections on exhibition and available for .study 
vahuM at over $ 30,000,000 and a force of 
approximately 451, who arc paitl in round figures 
$ 1,000,000 a year in salaries to carry on the 
work The scientific and educational work 
comprise expeditions, xnirchase of collections, 
preparation of exhibits, clianging old exhibits 
and developing new ones, publication and research 
by the scientific staff. In an introductory note 
to the Report, President Fredrick Trubee Davison 
draws attention to the serious financial condition 
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of the Museum. In the year 1980, a ij? 10,000,000 
Ten Year Development programme was announ- 
ced, whicli was definitely organised in the year 
1937. Tlie response by hundreds of friends of 
the Museum was most gratifying. In order that 
the American Museum of Natural History may 
foster its functions, ‘ it must not stand still. It 
certainly must not retrogress. It must go for- 
ward 

In spite of the declining income and 
resulting curtailment in many of its most import- 
ant activities in scientific researcli, the amount 
of original ivork turned out by the staff of the 
Museum is impressive both in regard to quality 
and volume. 

It would hardly be possible to do any justice to 
the numerous activities of the Museum in a brief 
note. Among the recent exhibits, mention 
must he made of the llaydon Idanetorium, now 
in its third year of operation, which' holds a unique 
place among educational institutions of our great 
city, for here the science of Astronomy is made a 
fascinating study to even the youngest visitors. 
And apart from its educational value, it continues 
to present a form of entertainment that gives the 
visitor a never-to-be-forgotten experience of 
insipration and beauty In the section devoted 
to exhibits in ‘ rninerology ’ a number of interest- 
ing additions were made. Mention may be made 
of a large rock crystal sphere mounted on a tall 
pedestal, beneath which is placed a device con- 
sisting of rotating discs of coloured glass, throw- 
ing a cycle of colour combination through the 
quartz sphere which acts as a ‘ cosmic colour 
mixer The effect of the introduction of the 
‘ crystalight ’ has been to double the attendance 
in the Morgan Hall, in which this exhibit has been 
housed. New exhibits were also added to the 
section in Vertebrate Paheontology, Geology, 
Living Invertebrates, Entomology, Ichthyology, 
Herpetology, Ornithology, Mammalogy, Antliro- 
pology, Comparative and Human Anatomy and 
Experimental Biology. In the last-named section 
the Theodore Roosevelt Memorial Hall has been 
transfoi'ined into one of the most interesting- 
exhibits in the Musuem. “ Hardly a day goes by 
without some visitor to the Museum wanting to 
know why certain animals behave in ijarticulai* 
ways. The mechanisms regulating the behaviour 
of animals and men are fairly well known ; but no 
museum has until now attempted to sliow that 
various mechanisms in the form of a well-rounded 
exhibit. Tlie chief reason for this is that behaviour 
is dynamic, requiring exhibits with parts which 
move when tlie visitor presses a button.’ Exhi- 
bits of this type can fascinate the public while 
telling a serious scientific story. There are otlier 
dynamic exhibits telling the story of the animal 
mind. With the help of a group of artists j 
sculptors, and technicians, a series of exhibits have 
been built up showing the ‘ world as seen through 
the eyes of a dog, hen, trout, snax^ping turtle 
and house-fly ’. 

The contrast is obvious between such wide 
museum activities and what is possible in the 
understaffed and inadequately financed musuems 
to which we have grown accustomed in India. The 
need for a permanent Expert Committee to deal 
wdth the situation is urgent. 

^ ^ 


Mysore Geological Department. — In the first 
few pages of tlie latest Records of the Mysore 
(jteolof/lcal DeiKtrtynent (Vol. XXXVI, 1987) 
recently published, Mr. B. Rama Rao, Director, 
gives a general report of the work of the Dexiart- 
ment during the year 1930-87, under several 
headings such as Administrative, Mining and 
marketing of minerals, Geological survey, Mineral- 
surveying and prospecting, Engineering and 
water-supply questions, etc., and in all these 
sections the w^ork done by the officers of the 
Department is of a kind which will ho highly 
appreciated both by the Government and the 
general public. In addition to the investigation 
of special problems connected witli the useful 
aspects of geology on tlie economic and engineering 
side, about which a number of short rexiorts 
liavc been xiublished, tlie Record includes a not- 
able contribution on the purely scientific side — 
a paper on — “-Tlie Gordierite Ilypersthene granuli- 
tes and their associated schistose rocks from Bida- 
loti, Mysore State ” by Messrs. B. Rama Rao and 
T. P. Krishna Char. In the Bidaloti area, which 
is less than a square mile in extent, occurs a 
comxilex and highly metamorpliosed suite of rocks 
comprising such interesting members as hoj*n- 
blende granulites, pyroxene granulites, cordierite 
hyperstliene granulites, sillimanitc quartzites, etc. 
The complicated geology of this area has been 
thoroughly worked out and the rocks examined 
in detail. Of these, the most interesting are 
the cordierite hyxiersthene granulites ; and fi*om 
a complete study of their mineralogical, chemical 
and field characters, tlie authors have come to 
the conclusion that these rocks were originally 
true sediments, their x^i-'^^sent condition being 
due to repeated cycles of mctamorxihism by 
different igneous intrusions, which have also 
materially affected their chemical composition. 
It will be remembered that it was from those 
cordierite hyperstliene granulites that a new ortlio- 
liyroxene was recently described by Mr. B. Rama 
Rao in collaboration with Prof. 1 j. Rama Ran 
of the Central College. 

The activities of the Department during the 
year under review were many and varied ; and 
we liave no doubt tliat under the (mthusiastic 
guidance of its present Director the work oC the 
Dexiartment will continue to expand botli in its 
scope and its usefulness. Giso. 

5|c * 

The Third Report of the Royal Institute of 
Science, Bombay, covers a period of three years 
(1981-87) and constitutes an interesting* and 
valuable document from several xioinfs of view. 
Of significant interest is the volume of original 
work carried out at the Institute by the members of 
Staff and their associates, although burdencid with 
teaching and administrative duties. Pi'ofossor 
Wheeler and his colleagues in the Department of 
Chemistry are responsible for about 05 xier cent, 
of the output. Abstracts of the 91 lines of re- 
search in progress in the four Deiiartments of 
Physics, Chemistry, Botany and Zoology are 
given in the Appendix, and these are helpful to 
workers in other parts of India in avoiding waste- 
ful duplication. It should be a matter of pride 
for the Institute that only 3*6 per cent, of its 
post-graduate students for the period 1925-37 
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remain unemployed. Wi'itiug about “ Future Pro- 
gress”, the Report adds : “A satisfactory volume 
of research output lias been attained. Improve^ 
vwnt, however, is to he soiKjkt in the qnaliiij of the 
research work. To do this it is essential to attract 
good students to stay on after they liave gained 
the M.Sc. degree, and work for the Pir.D. This 
has proved unexpectedly dilTicult ; as will be seen 
from Apx’>endix F, practically all the M.Sc. gradu- 
ates obtained posts, and althougli a number of 
those witli ein])loyment try to do part-time work 
for the Ph.I). degree, experience iias shown that 
jirogress with part-time work only, is slow and 
erratic. Post-M .8( '. scholarships do not com^detely 
solve the difficulty. It has been the experience 
of botli the Institute and the Pniversity tliat 
students holding such scliolarships will surrender 
them willingly and if necessary refund the money 
]iaid to them if they ai‘e offered a post. A good 
deal of time (n\d 'iuoney is rvasted on such students 
'iv/io leave ivlth little ‘}ioiire in the middle of a piece 
of planned, research. Hiude7ds appear to enter for 
-Ph.I). 7vork 7nerel>j to fill in their time until they 
ohtaln employment. As employers come to realise 
tlie value of liigher degrees and suitably rew'ard 
the possessor of a Ph.I). degree, the position will 
l)robab]y im])rovG.” This statement holds good 
in the case of otlier institutions as w^ell. We wish 
other Universities and i*esearcli institutes in the 
country issue tlieir reports on this model. It may 
perhaps bo worthwhile for the Inter-University 
Board to discuss this matter and arrive at some 
uniformity in issuing periodical reports of the 
various research centres in the country. 

;t; ;!: :i; 

The Annual Report of the Imperial Dairy Ex- 
pert, for the year ending June 1937, embodies the 
first year’s activities after the separation of the 
Orficc of the Dairy Expert from the Impeiial Agri- 
cultural Research Institute, New Delhi, and made 
an independent unit under the direct control of 
the Government of India. During the x)oriod 
under re]}ort, there was a remarkable manifesta- 
tion of interest in the Dairy Industry as 

evidenced hy the large number of requisitions 
received for help a-nd advice in starting dairy 
farms, foundation herds for breeding i^edigree 
stock, etc. Tdie Aqipeal issued by H. E. the 
Viceroy of India for the improvement of the 
catthvwealth of the country and the liolding of 
the All-India Cattle Conference at Simla (May 
1937), have served to focus public attention on 
tliis nation- building industry. Diulng the year 
Dr. Wright visited India, at the invitation of the 
Imperial Cbuncil of Agricultural l^esearch, to 
conduct a survey of tlie Dairy Industry in India 
and make recommendations for its i^roper dev- 
elopment. 

During the past few years the Dairy Industry 
has made gi*eat j^rogress. In his introduction to 
the Report, the Imperial Dairy Expert has 
compared the state of the industry to-day with 
what it was two decades ago when “ except for 
the work done in the Military Dairy Farm with 
the special object of meeting the demands of 
British Troops, the industry in general, was in 
a morbid condition ”. To-day, the condition is 
different ; the public have begun to realise that 
the industry is of vital importance to the country 
and attempts are being made to develop the 


industry on scientific lines. Tlie Inqierial Dairy 
Expert received no less than 25 enquiries for 
information regarding tlie manufacture of pro- 
ducts like casein, condensed milk, milk iiowder 
and ghee on a factory-scale. P^nexuiries Avere also 
received fi'om biittm* manufacturers for special 
cultures for improving the quality of butter. 
There is also an increased demand for training in 
Dairying. All those arc encouraging signs whicli 
go to show' that tlie future of the Dairy Indiistiw 
in India is assured. 

TJie Imperial Dairy Expert lias, under his 
administrative contiol, the Imperial Dairy Insti- 
tute, Bangalore, and the alliliaRM centres at 
Wellington and Anand. The Institute^ at Banga- 
lore is tlie main centre of educational and scienti- 
fic activities. The IMilk Dejiot at Wellington is 
run purely as a commercial concern and the 
Research Creamery at Anand remains closed, 
pending the. decision of the Government on 
Dr. Wright’s Report. 

Tlie total number of students trained dining 
the year is 55. In tlie laboratory, attention w'as 
devoted mainly to firobleins that have immediate 
application to the industry. Seven researcli 
Xiapers were inildislied during tlie year. 

M: ’ 

Wo liave been favoured with a mimeographed 
copy of A Method for Preparing Palmyra 
Jaggery for Refining, by Victoi‘ M. Ilinchy of 
W(\st Kensington, London, W.l 1. This subject 
is one of tojiical interest in view of the xirogramme 
of ].irohibition wiiich several of the provincial 
governments in the country liave in view. Tliose 
interested in this toiic may usefully got into 
touch with the authoi*. 

^ if. 

Industrial Possibilities in the Tinnevelly 
District. — ’’Jdie Tinnevelly District Commei’cial 
Association lias issued a 3S page brochure, dealing 
with some of the more important commercial 
]iossjbilities offered by the agricultural, forest, 
imarine ami other natural resources of tlie District 
[Some Possible i nduslrial Ve}ilurcs in the Tinnevelly 
Districts by A. V. Vaiadaraja Iyengar, J>.sc., 
A.T.C.). As is t}u‘ ca.S(‘ witli otlier ])arts of this 
country, w’c have “ ]ioverty in the midst of 
plenty ”, an unfortunate circumstance wdiieli is 
largely due to t he paucity of the (lovcrninent and 
the ])iiblic in utilising competent technical talent 
in exxdoiting the resources. The Tinnevelly 
District ( Vunmercial Association which has ins])irod 
tlie publication of this brochure, might also take 
ux") the resx>onsibility of giving effect to such of 
the recommendations wliich may have the xii'os- 
]iect of immediate success. This is a rexiort wliich 
deserves the careful consideration of all those 
interested in the iirosperity of the Distiict. 

t- 'A' Ai 

The Grading of Aggregates and Workability 
of Concrete. — In placing concrete, whether for 
roads or structures, a factor of the utmost im- 
portance is the control of the workability of the 
mix. To control the w'oikability solely by varia- 
tion of the w’^ater content may load to a needless 
and uneconomic sacrifice of sti'ength. 

In a recent report (Road Research Technical 
Paper No. 5 ; H. M. Stationery Office, London), 
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it is sliown tliat by adjusting the gracbng of the 
aggregates to fall witliin certain limits, it is 
possible for the engineer to obtain the best combi- 
nation of workability and strength for Ills purpose. 

:!: :K 

Forest Products Research Board for the 
Year 1937. — The work of the Forest Products 
Ivesearch 1 laboratory for the year 1987, is 
summarised in a recent report issued by H. M. 
Stationery Ordco. Descriptions of the investigations 
into the structure, seasoning and preservation of 
timbers, tlieir working qualities, physical proper- 
ties and cliemical composition are also included 
in the Reiiort. Among other important subjects 
discussed are laminated wood jiroducts and fibre- 
board jiacking cases. Typical examples are also 
given of tlie help afforded to industry and to 
the general public by the Researcli Board. 

:i: :!i 

Royal Institute of Science, Bombay. — 
Mr. ]'.). V. Bell of the Zoology Department, has 
been awarded tlie Sir Mangaldas Nathubhoy 
Scholarship of the Bombay University for the 
study of Marine Biology in England. 

The National Institute of vScienccs, India, will 
liold a Symi)osium on “ Recent Work on the 
Synthesis of Naturally Occurring Substances ” at 
tlie Royal Institute of Science, Bombay, on the 
2()th and 27th September. Tlie Vice-Chancellor 
will perform the formal opening. Prof. M. N. 
Salia is expected to attend. 

* H! 

University of Mysore. — 1. Persoyvnel : (1) Miss 
M. C. Albuquei'(iuG, l.b.c.p., m.r.c.s., Lady 

Medical Officer, Vani Vilas Hospital, Bangalore, 
was appointed Principal, Medical Scliool, Banga- 
lore, vice Rajasevasakta Dr. B. K. Narayana Rao 
appointed as Senior Surgeon. (2) A Professor- 
ship for Apiilied Mathematics was sanctioned for 
the Central College and Dr. B. S. Madhava Rao 
w^as appointed to it. 

2. Meeting of the Academic Council. — A meet- 
ing of the Academic Council was held on the 27th 
August 1938. Among the propositions tliat were 
passed, mention may be made of the following : 

( 1 ) Re-instituting French as a second language 
and making provision for Latin also as a second 
language for the Intermediate, B.A., and B.Sc. 
examinations. (2) Providing the following addi- 
tional group of optional subjects for the I. Sc. 
examination and the B.Sc. Pass Degree examina- 
tion : Economics, Geology, Chemistry. (3) Scheme 
regarding the course of studies in Politics for the 
B.A. Honours degree examination. (4) Reducing 
the mini muni for compart mental pass in the 
Intermediate Examination. 

3. Electiovi^. — (1) Mr. V. L. D’Souza,B.A., B.com. 
(Lond.), Professor of Economics, Maharaja’s 
College, Mysore, was elected to the University 
CJouncil by and from the Academic Council vice 
Rajasevasakta Dr. B. K. Narayana Rao appointed 
as Senior Surgeon. (2) Sastravaidyapravina Dr. S. 
Subba Rao, b.a., m.b.c.m., etc., Retired Senior 
Surgeon, was elected as a member of the Mysore 
Medical Council vice Rajasevasakta Dr. B. K. 
Narayana Rao, by the Faculty of Medicine. 

4. The Sri Krislinarajendra Silver Jubilee 
Lecture, 1938 (founded by Mr. V. Subrahmanya 
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Iyer, b.a., Retired Registrar of the University) 
w^as delivered at Bangalore on the 27th August 
1938, by Rao Bahadur Dr. A. Lakshmanasw'ami 
Mudaliar, m.d., f.c.o.g. 

5. Government Oj'ders ivcre xiassed ordering 
tlie transfer of the degree class in the Mabarani’s 
College, Mysore, to Bangalore, witli effect from 
1939-40. 

6. Convocation. — The 21st Annual Convocation 
of tl-ie University wdll be held at Mysore on Thurs- 
day, tlie Bth October 1938. Rev. C. F. Andrews 
has been invited to deliver tlie Convocation 
Address. 

7. JRecogniilon of Ex a mi nation . — The B.T. 
Degree examination of tliis University is recog- 
nised by the University of Bombay as equivalent 
to its B.T. degree examination for purposes of 
admission into M.Ed. examination. 

sH * 

Lucknow University. — The following candi- 
dates are declared eligible to receive the Degree 
of D.8c, : — (1) Mr. Sliyam Sundar Lai Pradhan, 
M.sc. The topic of his Tliesis w^as “ Morphological 
Studies on some Indian Coccinellids (2) 
Mr. Daya Shankar Surbahi, M.sc. The topic of 
his Tliesis w^as “ The Anatomy of Indian Carp, 
Laheo rohita ”. 

A? A- 

Mr. K. N. Kaul, Research Assistant to Prof. B. 
Sahni, appointed Demonstrator of Botany at tlie 
University of Lucknow^ Mi*. R. V. Sitlioley, 
research student, selected as Research Assistant 
in place of Mr. K. N. Kaul. Mr. Bahadur Singh, 
research student in the same department, appoint- 
ed Lecturer in Botany at th(‘- Balvant Rajput 
College, Agra. Mr. T. N. Srivastava, i*esearch 
student in Botany at Lucknow, appointed an 
Indian Forest Service probationer at Dehra Dun. 
Mr. N. P. Choudhury, another research student 
in the De^iartment, appointed Demonstrator in 
Botany at the Agricultural College, Mandalay. 
Dr. S. C. Varma, pIi.d. (London), Demonstrator 
in Botany at Lucknow University, appointed 
Lecturer in Botany at the Agricultural College, 
Mandalav. 

* * s|t 

We have pleasure in announcing that Hon’ble 
Sir S. M. Sulaiman, Kt., M.A., LL,D., D.Sc., 
F.N.I., Delhi ; Mr. E. F. G. Gilmore, B.Sc. 
(Hons.),M.I.M.E., Director, Industrial Research 
Bureau, Calcutta; Dr. S. Siddiqui, D.Phil. 
Nat., Director, Research Institute, A. & U, 
Tibbi College, Delhi; and Khan Bahadur Dr. 
M. Afzal Husain, M.A.j M.Sc., I.A.S., have 
accepted our invitation to join tlie Board of 
Editorial Co-operation. 

* 

Announcements . 

Federation of University Women in India. 
— The following Fellowsliips are available to 
members of the above Federation 1939-40 : — 

1. International Senior Fellowship in Arts 
(£ 250). 

2. International (A.A.U.W. Fellowship Cru- 
sade) Fellowship) ($ 1500). 

3. International Residential Fellowship at 
Crosby Hall (£ 100). 
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4. Helsinki Hospitality Fellowsliip. 

5. Bursaries at C4*osby Hall. 

6. Research Fellowship, University of Sydney, 

Australia (1939-41) ;C200 per annum. 
Further information reyarding the above can be 
had from the Hon. G-en. Secretary, Federation of 
University Women in India, 31, Adder Rotid, 
Oumhalla Hill, Bombay. 


International Technical Commission of 
Pharmacopceial Experts. — At the recent session 
of the Health Oi*ganization of the Ijeague of 
Nations, a Commission was appointed to carry on 
the work of the Brussels Conference for the 
establishment of standards for potent medicines. 
The Committee consists of C. H. Hampshire, 
Oliairman (I^ondon), H. Baggesgarad (Copen- 
hagen,) V. F. Zimz (Brussels), M. Tiffeneau (Paris), 
R. Eder (Zurich), L. Van Ttallie (Jjsyden), 
E. Fullerton Cook (Philadelphia), and a member 
of the Union of Soviet Socialist Republics. 

The Brussels Conference was the outgrowth of 
earlier efforts to establish an International 
Pharmacopoeia. In 1902 a group of pharmacists 
from Brussels, in the name of the Belgian (Jovern- 
incnt, issued invitations to practically all nations 
of the world to participate in a Conference for 
the puri-)ose of establishing uniformity in the 
definition and strength of the more potent medi- 
cines in use tliroughout the world. 

A second Conference Avas called for 1914, but 
was postponed because of the World War. The 
second Conference was finally assembled at 
Brussels in 1925, with representatives from more 
than 40 nations participating. Additional uni- 
formity in standards and preparations was recom- 
mended and the Conference adjourned after 
passing I’ecomrnendations that its work be taken 
over by the Health Organization of the League of 
Nations. 

The establishment of a Pharmacopceial Secre- 
taryship at the League, has been the basis for 
discussion for many years but the actual estab- 
lisliment of the programme has only now been 
completed. The Chairma.n of the Committee is 
the 8eci*etary of the British Pharmacopaiial 
Commission, which has recently published the 
First Supplement to the British Pharmacojwia . 

The International Commission i)lans to compile 
a list of the more important medicines used 
throughout the world and invite the National 
Pharmacopahal Commissions in vaiuous countries 
to prepare model monographs, which, when 
finally approved, will be presented to the Pharma- 
copoeial Commissions of the world with the ]rox)e 
that they may assist in bringing about greater 
uniformity in titles, definitions, descriptions, tests 
for identity and purity, and methods of assay. 

It is hoped also that it will compile the pharma- 
copahal literature of the world for the use of all 
pharmacopafial commissions {Tnd. and Entj. Chem., 
News Edition, 193S, 16 , 376). 


The attention of our readers is drawn to a 
review on “Reports on Progress in Physics ” 


appearing elsewhere in tins number. The volume 
is a comprehensive review, by leading physicists, 
of recent work in general and atomic physics, and 
can be purchased from the Manager, Physical 
Society, 1. Lowther Cardens, Exhibition Road, 
I.ondon S.W. 7 (Price 20.^7^. post free). 

:4c t- 

We acknoudedge with tlianks, receipt of the 
following : — 

“ Agricultural College Magazine, Nagpur,” 
Vol. 13. No. 4. ^ 

Agilcultural Gazette of New South Wales.” 
Vol. 39, No. S. 

“ Journal of Agricultui'al Research,” Vol. 57, 
No. 1. 

“ Monthly Bulletin of Agricultural Science and 
Practice,” Vol. 29, No. 7. 

Agricultural and Live-stock in India,” Vol. 8, 
Part 4. 

“ The Philippine Agriculturist.” Vol. 26, No. 3. 

“ Journal of the Royal Society of Arts,” Vol. 86, 
Nos. 4470-74. 

“ Biochemical Journal,” Vol. 32, No. 7. 

“ Journal of the Institute of Brewing,” Vol. 43, 
No. 12 and Vol. 44, No. 1. 

“ Chemical Age,” Vol. 39, Nos. 995-99. 

“ .Journal of Cdiemical Physics,” Vol. 6, No. 8. 

“ Journal of the Indian Chemical Society,” 
Vol. 15, No. 6. 

“ Beri elite der Deutschen C4iemischen Gossel- 
schaft,” Vol. 71, No. S. 

“ Journal de chemie physiriue,” Vol. 35, No. 6. 

“ Ru.ssian Journal of General Chemistry,” Vol. 
8, Nos. 5 and 0. 

“ Expei'iment Station Record,” Vol. 79, Nos. 
1-2 and Index to Vol. 77. 

“ Indian Forester,” Vol. 64, No. 9. 

“ Transactions of the Faraday Society,” Vol. 
34, No. 208. 

“ Forschungen und Fort.schritte,” Vol. 14, 
Nos. 22-24. 

“ Bulletin of the Healtli Organization, League 
of Nations,” Vol. 7, No. 3. 

“ Medico-Surgical Suggestions,” Vol. 7, No. 8. 

“ Calcutta Medical .lournal,” Vol. 34, No. 3. 

“ Mathematics Student,” Vol. 5, No. 4. 

“ Review of A])])lied Mycology,” Vol. 37, Nos. 
4-7 and Indf‘X to Vol. 36. ‘ 

Nature,” Vol. 142, Nos. 3587-90 and Index to 
Vol. 141. 

Journal of Nutrition,” Vol. 16, Nos. 1-2. 

“ Proceedings of the Royal Society of Edin- 
burgh,” Vol. 57, Parts 1—4 and Vol. 58, Part 1. 

Research and Progrt‘ss,” Vol. 4, No. 5. 

“ Canadian Journal of Research,” Vol. 16, Nos. 
6 and 7. 

Sky,” Vol. 2, No. 10. 

“ The. Indian Trade .Tournal,” Vol. 130, Nos. 
1677-81. 

Catalogues. 

Wheldon and Wesleys, Ltd., Ijondon. (1) 
“ Books on Microscopy,” (2) ‘‘ Natural History 
and Science ”. 

The Forest Research Institute, Hehra Dun — 
“ Classified Catalogue,” 1934, 
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National Academy o£ Sciences, India: 

April 1938. — M. A. IF. SiDOiQi : The Geuito- 
vrinttr}/ Systcni of the Indian Ground Squirrel 
(Funriiiibiiliis palniariim). — Tlio gross anatomy 
of the male gcnlto-iirinaiy system has been 
described, A niici-oscopic study of the entire 
lower portion of tlie system has also been made. 
J. Dayal : On a Nar Species of the Genus Astio- 
trenia Looss., 1901, froni the intestine of a Fresh- 
water Fish, tOai'ias bati'aclms {fro))i Lurioioto). — 
Astriotrenuf dassia, a small trematode, 2*2 mrn. 
long by 0'd2 mm. broad is described. A key to 
the species of the genus is given. M. ARDUSRALAivr : 
On the Occurre}ice of Skrjabinenia- ovis (Ski'ja- 
bin, 1918) in India. — Skrj(d)inema ovis lias 
been recordetl as occurring in a fat-tailed sheep, 
born and roai'ed at the Allhabad (Irantee Farm, 
Jahania (Punjab), for the first time in India. 
U. N. Oi'iATTER.n : Studies 0 }i the Effect of Alcohol 
on the Respiratory Rate of Leaves. — The accelera- 
tion of respiratory rate produced by alcohol 
decreases with time. 

Indian Academy o£ Sciences: 

August 1938. SECTION A. — B. P. Ferreira 
AND T. 8. Wheeler. : A Study of the Benzoin Re- 
action — VI. The Effect of T eniperature Variation 
oniheBenzohi RefwHon. — In the absence of solvents 
and diluents, the homogeneous anto-catalytic re- 
action remains unaltered between 80° and" 110° C. 
while the slow heterogenous reaction has its rate 
ap[)roximately doubled for each 10° C. rise in 
temperature. T. M. K. Nedungadi : Diffractioji 
of X-rays hi Organic OUtsses. — Pictures have been 
taken witli glycerine, said and benzophenone, 
both in the liquid and the glassy state and com- 
pared. Bishambhar Dayal Saksena : Raman 
Spectra of Some Organic Bi-cyclic Compounds. 
Naphthalene, BecaHne, Tetralin. indene, Trans-/3- 
DecoUne and Trans-^S-Dm/Zo/. — Polarisation mea- 
surements have also been made excejjt for 
tr(ins-f^-l)c.Ci\lol, and the characteristics agree 
with the group theory results. Tlie cis- and trans- 
lines of decaline have been separated. 8. 
Bhagavantam and T. Venkatarayudij : The 
Normal AJod.es and Frequencies of the Sulphur 
Molecule. — Tliese have been worked out on the 
assumption tliat the eight atoms in tlie molecule 
occupy the corners of a puckered octagon, and 
the. conclusions are in agreement with the observa.- 
tions. Detailed expressions are also derived for 
the normal frequencies by postulating tliree types 
of forces, namely, primary valence, directed 
valence and repulsive forces. 8. Bhagavantam 
AND T. Venkatarayudij : Raman Spectrum and 
Specific Heat of Sulphur. — The specific heat of 
sulphur is i*epresented as the sum of a Debye func- 
tion and a number of Einstein functions associated 
with tlie various normal frequencies. The cal- 
culated values compare favourably witli the ob- 
servations. 8. Bhagavantam and T. Venkata- 
rayudu : The Normal Frequencies of Phosphorus 
— By the application of group theoretical 
methods," tlie frequencies and specific heat of 
phosphorus liave been calculated and shown to 
be in agreement wdth observations. K, Naga- 


BHUSHANA Bao : Diffraction of Light hy Ultrasonic 
Waves. — The results of Raman and Nath’s gimeral 
theory are shown to be in complete agriHuneut 
with Van Oittert’s theory. Tlie amplitude func- 
tion for oblique incidence is developed in extenso 
in a series of Bessel functions. K. S. K. Iyengar ; 
On Li?} ear Trn?isformatlo'ns of Bounded Sequences 
—HI. 

August 1938. SECTION B.— H. (hrAunnuRt 
AND Mohd. Umar : Molds of the l*unjah — I. 
The AspergiUi. If. C'HAITDHURT : Aiolds of the 
Punjab — II. The Penicillia. U. N. ICvnija- 

ftWAMT Ay YANG AR AND M. A, 8aNKA1{A AYYAIi. : 
Linkage hetweeen a. Panicle Factor and the Pearly- 
chalky Alesocarp Factor {Zz) in Sorghum.- 
factor Pa,^ produces loose conical earlu'ads : 
factor pai results in compact spindle-shaped 
earheads. These factors Pai affecting the 
panicle shape are closely linked to the ra,ctc>rs 
Zz governing the thickness of niesoca.i*)) and the 
deposit of starch in it, with a cross-over value 
of 1*07 per cent. 

Indian Chemical Society: 

Alay 1938. — B. N. Ghosh and 8. 8. De : The 
Effect of Hydrogen-ion Conce7itratio/i, Electrolytes 
a?id of Normal and hmmmc Sera 07i the Cala- 
phoretic Velocity of Leishamania tro])ica,™ /V/rZ J. 
8. N. Ray ; Effect of Hyperthyrldisni on the 
Metabolisyn of Vitamin C. Tejendra Nath 
Ghosh : Quinoline Derivatives — Part V. 8. Ct 
Ganguli and Das-Gupta : Studies in Indian 
Bauxite — Part I. Chronvimn and Minadium. 
K. M. Chakravarty : Catalytic Forniafion of 
Aletlume from ATonoxide a7id Ilydi'ogen- Part I'. 
A Stud.}/ of the Promoter Effect upon Nickel Calalysl. 
K. V. Giri : Further Studies on the Hydrolysis of 
Starch by Sweet Potato AynyUme. Sunil IhuAiu 
8en-Gupta : Studies in the Fluoixscence of Dye- 
stuffs. 

Jinie 1938. — Shivanandan Prasad, Amritansu 
SEKHAR CHAKRAVARTI and BaLBHADRA PliASAD : 
Viscosity and Density of Aqueous Solutions of 
Mercuric Chloride at 35°. Basanmw Kumar 
Ghosh : Compounds of Hexaiyicthyleoic/ciraminc 
■with Simple and Double Salts of CobaUiryanir Acid 
and the Nature of Residual Affinity. fhiAi''ULi.A 
Kumar Bose and Saciitndra Na'I’ii Bi i atta- 
ch ary a : Natural Llaysynes — Pari }}. 0>? the. 

Colouring Alaiters of the Bark of Oroxylum indi- 
cum, Ve7it. Prodoshchandra Raygiiaimifiurv ; 
Esfhnation of Chroyniuyn by Alkaiiyie Alrrcuric 
Oxide. Atma Ram and N!r. DfrAR: Formal- 
dehyde Formation in the Photo-oxidation of Organic 
Suhstayyces and the Forynaldehydc Theory of (htrbon 
Assinvitatioyi. 

The Dacca Botanical Society : 

August 1, 1938. — N. K. Chatteilh : Some 
Aspects of Respiration and Respiratory Qaoiienl of 
PUmts. 8. Hedayetullah and S. P. R,ay 
Choudhury: a Note on the Study of Sclei*otium 
oryzje. P. N. Mazumdar : Utility of a Planned 
Garden attached to Schools in Bengal, 
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THE PRESIDENTIAL ADDRESS. 

Part I. 

VISION IN NATURE AND VISION AIDED BY SCIENCE. 

Part II. 

SCIENCE AND WARFARE. 

By The Rt. Hon. Lord Rayleigh, Sc.D., LL.D., F.R.S., 
President of the Assocutiion. 


I. 

Vision, and its Artificial Aids 
AND Substitutes. 

T he last occasion tliat the Britisli Asso- 
ciation met at Cambrido’c was in 190-1-, 
under the presidency of niy revered relative, 
Lord Balfour, who at the time actually held 
the position of Prime Minister. Tliat a 
Prime Minister should find it possible to 
undertake this additional burthen brings 
home to us how much the pace has quickened 
in national activities, and I may add, 
anxieties, between that time and this. 

Lord Balfour in his introductory remarks 
recalled the large share which Cambridge 
had had in the development of physics from 
the time of Newton down to that of J. J, 
Thomson and the sciimtitic school centred 
in the Cavendish Laboratory, ‘ whose physi- 
cal speculations,’ he said, ' bid fair to render 
the closing year of the old century and the 
opening ones of the new as notable as th(‘. 
greatest which have preceded them.’ It is 
a great pleasure to me, as I am sure it is 
to all of you, that my old master is with us 
here to-night, as he was on that occasion. 
I can say in his presence that the lapse of 
time has not failed to justify Lord Balfour’s 
words. What was then an intelligent anti- 
cipation is now an historical fact. 

I wish I could proceed on an equally 
cheerful note. The reputation of the scienti- 
fic school in the Cavendish Laboratory has 


been more than sustained in the interval 
under the leadership of one whose friendly 
presence we all miss tc-night. The death of 
Ernest Rutherford leaves a blank which we 
can never hope to see entirely filled in our 
day. We know that the wliole scientific 
world joins with us in mourning liis loss. 

Lord Balfour's address was devoted to 
topics which had long been of profound 
interest to him. He was one of the first to 
conqiare the world picture drawn by science 
and the world picture drawn by th(‘ crude 
apx)lication of the senses, and he em])hasised 
the contrast between them. A quotation 
from his addrc‘ss will S(U’ve as an appropriate 
text to introduce the point of view which 
I wish to develop this evening. 

‘ So far,’ he said, ' as natural science can 
t(dl us, every ({uality or sense or intellect 
which docs not ludp us to light, to cat, and 
to bring up our children, is hut by-i)roduct 
of the qualities which do. Our organs of 
sense perc‘(q)ti(>n were not gi^TTi us for x)ur- 
pos(‘s of researc'h .... either because too 
direct a vision of physical reality was a 
hindrance, not a help in the struggle for 
existence .... or because with so imperfect 
a material as living tissru' no better result 
could be attained.’ 

Some of those wlio learn the results of 
modern science, from a standpoint of general 
or philosophical interest come away, I believe, 
with the impression that what the senses tell 
us about the external world is shown to bo 
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altoo’cther misleading. They learn, lov ex- 
ample, that the apparent or space-tilling 
quality of tlie objects called solid cr liquid 
is a delusion, and that the V0‘lume of space 
occupied is held to be very small compared 
with that which remains vacant in between. 
This is in such violent contrast vith what 
direct observation seems to show tliCot they 
believe, they are asked to give up tlie general 
position that what we learn from our senses 
must be our main guide in studying the 
nature of things. 

Xow this is in complete contrast with the 
standpoint of the experimental philosopher. 
He knows very well that in his work he does 
and must trust in the last resort almost 
entirely to what can be seen, and that his 
knowledge of the external world is based 
upon it, : and I do not think that even th(‘, 
metaphysician claims that we can learn 
much in any other way. It is true that the 
conclusions of modern science seem at first 
sight to he very far removed from what our 
senses tell ns. But on the whole the tendency 
of ])rogress is to bring tlie more remote 
conclusions within the province of direct 
o])servation, even when at first sight they 
appeariul to be hopelessly beyond it. 

For example, at tlie time of Tmrd 
Balfour’s addr(‘ss some wlio wm’O regarded 
as leailers of seientilii^. thouglit still urged 
that the conception of atoms was not to be 
taken literally. W(‘ now count the atoms 
by direct methods. We see tlu' cdi^ctrometer 
needle give a kick, and we. soy, ' There goes 
an atom.’ Or w(‘ see tlu^ path of an indivi- 
dual atom marked out hy a. ^doud track and 
we SfH^, where it was abruptly bent by a 
violent collision with anotlier atom. 

Again, th(‘ tlu^ory of radioactive d<‘com- 
position put forward by Butherford, however 
cogent it may have seimied and did semii to 
those who were well actpiahitiHl with the 
evidence, was originally bas(Ml on indirect 
inferences about quaiititic's of matter far too 
small to be weighed on the most delicate 
balance. Chemists were naturally inclined 
to feel some reserve ; but in due course the 
theory led to a con elusion which could be 
tested by methods in which they had confi- 
dence — the conclusion, namely, that lead 
contained in old uranium minerals ought to 
have a lower atomic weight than ordinary ’ 
lead and in all jirobability to be lighter, and 
on trying this out it proved to be so. More 
recently we have the discovery of heavy 
hydrogen with twice the density of ordinary 
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hydrogen and heavy water which is the 
source of it. 

Lastly, the conclusion that ordinary 
matter is not really space-filling has been 
illustrated by the discovery tiiat certain 
stars have a density which is a fabulous 
multiple of the density of terrestrial matter. 
Although this is in some sense a deduction 
as distinguished from an observation, yet 
the steps required in the deduction are 
elementary ones entirely within the domain 
of the older physics. 

This and many other points of view have 
seemed at first sight to contradict the direct 
indication of our senses. But it was not 
really so. They were obtained and could 
only be obtained by sense indications rightly 
interpreted. As in the passage from Lord 
Balfour already quoted the senses wen-e not 
primarily developed for purposes of research, 
and we have in large measure to adapt them 
to that purpose by the use of artificial auxili- 
aries. The result of doing so is often to 
reveal a world which to the unaided senses 
seems paradoxical. 

I have chosen for tlie main subject of this 
address a survey of some of the ways in 
which such adaptations liav(‘- been made. 
I shall naturally try to interest you by 
dwelling most on aspects of the subject that 
have some novelty ; but apart from these 
there is much to be gleaned of historical 
interest, and when tempted I shall not hesi- 
tate to digress a little from methods and say 
sometliing about results. 

I shall begin witli a glance at the mechan- 
ism of the human ey(‘, so far as it is under- 
stood. I shall show liow the compromise and 
balance between dilbu’ent conijufilng consi- 
derations which is seen in its design (tan b(‘ 
artificially modifuMl for special purposes. All 
engineering designs are a matter of (compro- 
mise. You cannot have everything. The 
unassisted eye lias a field of viccw extending 
nearly over a lieniispliere. It gives an 
indication very (j[iiickly and allows compara- 
tively rapid changes to be followed. It 
responds best to tlie wave-lengths actually 
most abundant in daylight or moonlight. 
This combination of qualities is ideal for 
what we believe to be nature’s primary 
purpose, that is, for finding subsistence under 
primitive conditions and for fighting the 
battle of life against natural enemies. But 
by sacrificing some of these qualities, and in 
particular the large field of view, we can 
enhance others for purposes of research. We 
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may modify the lens system by artificial 
additions over a wide range for examining 
the very distant or the very small. We can 
supplement and enormously enhance tlie 
power of colour discrimination whicli nature 
has given ns. By abandoning the use of th(^ 
retina and substituting the photographic 
plate as an artificial retina, we can incrcn^se 
very largely the range of spectrum wliicb 
can be utilised. This last extension has ^ts 
special possibilities, particularly in the direc- 
tion of using waves smaller than ordinary, 
even down to those which are associated 
with a moving electron. By using the 
pliotoeiectric cell as another substitute for 
the retina with electric wire instead of optic 
nerve and a recording galvanometer instead 
of the brain we can make the impressions 
metrical and can record them on paper. Wo 
can count photons and other particulate 
forms of energy as well. We can explore the 
structure of atoms, examine the disintegra- 
tion of radioactive bodies, and trace out the 
mutual relation of the elements. Indeed, by 
elaborating this train of thought a little 
further almost the whole range of observa- 
tional science could be covered. But within 
the compass of an liour or so one must not 
be too ambitious. It is not my purpose to 
stray very far from what might, by a slight 
stretch of language, fall under the heading 
of extending tlie powers of the eye. 

Most people wlio have a smattering of 
science now know tlie comparison of the eye 
with the camera obscura, or better, with the 
modern photographic camera — with, its lens, 
iris, diaphragm, focussing adjustment and 
ground glass screen, the latter corresponding 
to the retina. The comparison does not go 
very far, for it does not enter upon how the 
message is conveyed to the brain and appre- 
hended by the mind ; or even upon the 
minor mystery of how colours are discrimi- 
nated. ilevertheless, it would be a great 
mistake to suppose that the knowledge 
which is embodied in this comparison was 
easily arrived at. For example, many acute 
minds in antiquity thought that light origin- 
ated in the eye rather than in the object 
viewed. Euclid in his optics perhaps used 
this as a mathematical fiction practically 
equivalent to the modern one of reversing 
the course of a ray, but other authors appeal- 
ed to the apparent glow of animal eyes by 
lamplight, which shows that they took the 
theory quite literally. The Arabian author 
Alhazen had more correct ideas and he gave 


an anatomical descri]ition of the eye, but 
api)arently regarded wliat we call the crystal- 
line lens as tlie light-sensitive organ. lvex)ler 
Avas the first to take the modern view of 11i(‘ 
eye . 

The detailed structure of t.lie retina, and 
its connection with the optic nerv(^, has 
required th(‘ highest skill of liistologists in 
interpreting ditricult and uncertain indica- 
tions. The light-sensitiv(‘ elements are of 
two kinds, the rods and cones. The rods 
seem to be the only ones used in night 
vision, and do not distinguish colours. The 
cones are most important in the emit re of 
the field of view, where vision is most acuteg 
and it seems to be fairly emhain that in tli(‘. 
foveal region each cone has its own indivi- 
dual nervous communication A^■itll the brain. 
On the other hand, there is not anything like 
room in the cross-section of the 0]3tic nerve 
to allow us to assign a dilTerent nerve fibre 
to each of the millions of rods. A single 
fibre probably has to serve 200 of them. 

The nervous impulse is believed to travel 
in the oj^tic n(U‘ve as in any other nerve, 
but what happens to it when it arrives at 
the brain is a question for the invesstigators 
of a future generation. 

The use of lenses is one of tln^ greatest 
scientific discoveiies : w'c do not kiioiv ivlio 
made it. Ind(‘ed, the moj’e closely we 
inquire into this question the vaguer it 
becomes. Bx^ectaede lenses as we know 
them are a mediicval invemtion, dating from 
about A.T>. 1280. Whether they originated 
from some isolated tlujikcT and (‘xperi- 
mentalist of ttie tyx)(‘ of Itoge]* Bacon, or 
whetlier they (kweloped by the in- 

genuity of urban c.arftsmen, can hardly 
be consi<lered ceriain. There arc' sevc'rat 
ways in which the suggestion might liave 
arisem, but a glass bulb Ullc'd with w'ater 
is the most likely. Indec'd, (‘.onsidering 
that sucdi bulbs were undoubtedly used as 
burning glasses in the' ancic'iit world, and 
that tlie use of them for reading small and 
difficult lettc'ring is explicitly mentioned 
by Seneca, it sec'ins rather strange that thc' 
next step was not taken in antiquity. 
Apparently tlie explanation is that tiie 
magnification was attributed to the nature, 
of the water rather than to its shape. At 
all events, it may readily he verified that 
a 4- or 5-inch glass flask full of water, 
though not very convenient to handle, will 
give a long-siglited new'Spax^er reader the 
same help that he could get from a monocle. 
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The invention of lenses was a neecsssary 
preliminary to tlie invention of tli(‘ t(‘I(‘S(^()]K‘, 
for, as Huygens romarkerl, it would requiia^ 
a superliiiinan genius to ina,k(‘ tlie invention 
theoretically. 

The retina of tlie eye on which tin* imag’(‘ 
is to be received has structures W(^ nia.y 
compare tlie picture on tln^ rehina to a. 
design embroidered in wool-werk, whiehi 
also has a structure. Clearly suc'li a. design 
cannot embody details which urc snialhu* 
than the mesh of the canvas whi(*h is io 
carry the coloured stitches. Tln^ only \va.y 
to get in more detanks is to mak(‘ tln^. d(\sigip 
or rather such diminished pari, of it. as t.lie 
canvas can accommodate, on a larger scale. 
Similarly with the picture on the rih'ina.. 
The individual rods and cones C()rres])ond 
with the individual meshes of th(‘ canvaiS. 
If we want more detail of an object, we must 
make the x)icture on the rcd.ina larger, wilh 
the necessary sacrifice of the held of viinv. 
If the object is distant, w(^ want for this a 
lens of longer focus insti^ad of t.h(‘ eye lens. 
We cannot take the eye lens away, Init, 
what amounts to nearly the sanu‘ thing, w(‘ 
can neutralise it by a concave hms of (‘(pial 
power put right up to it, called the ey(‘-]uec(‘. 
Then we are free to use a long focus hms 
called the telescopic objective "to nuike a 
larger picture on the ret.ina. It must of 
course be put at the proper distama^ out. io 
make a distinct picture. This is a. sptHual 
case of the Galilean telescope wlii('h hmds 
itself to simple description. It is of no us(‘. to 
make the picture larger if we los(‘ d(‘.linitioii 
in the process. The eidarged ima.g<‘ must 
remain sharp enough to t.a.k(‘ adva.nta,g<* 
of the hue structure of the r(‘tinal senum 
that is to receive it. It will not, b(' sharp 
enough unless we mak(‘. tlu^ Icms of gr(‘a.t(‘r 
diameter than the eye. Anothm* n^ason 
for using a large; lens is to avoid a loss of 
brightness. 

It seems paradoxical that th(‘ image; e)f 
a sta,r should be smalleu* the largeu* the; 
telescope. Nevertheless it is a iieHmssa.iy 
result of the wave character ed’ light.. We* 
cannot see the true nature of, for e*xan)pl<*, 
a double star, unless the two imagevs are; 
small enough not to overlap and far* ene)ugh 
apart to fall on separated eleme;nts of t.’lu; 
observer’s retina. 

When the problem is to examine small 
objects we look at them as edose as we can : 
here the short-sighted observer ]jas an ad- 
vantage. By adding a lens in front of tlie 


e;y(* le*iis to ineu’e^aise* its powe^r we* e'lMi ])r()dii(u; 
a kind of a.rtilie'iu.l short sight a, ml ged, e‘lose*r 
than we* could otherwise*, so tin* })i(*ki]re; 

on the* re*tina is higgvr. This is a, simple* 
microscope* a, ml we* eaMi use; it to e*xa!uiiu‘ tin* 
image* j)r()due'e‘d by a,ii o])j(*c(ive* l(*iis ; if this 
image* is larger than the* objead. under e*xa.mi- 
nadion we* ('all tlie* whoh^ a,rra,i)g(‘ni(‘n t n 
(‘omjiound mie'.roscope*. 

(Jive*!) p(‘rf(*ct, ('onstrue'tion tlie*rc is no limii. 
in th(*ory to vvlia,t a, t(*l(*s('op(‘ eam do in 
r(*ve*a,ling disia.nt worlds. It is only a, <iue‘st.ioii 
of ma.king it, hirge* (‘iiougli. On' the other 
ha, ml, th(*i‘e* is a, \'(*rv d(‘(iiiit,(* limit to whad- 
t.lic mie'.roscope* iise‘d witli, sa,y, or(!ina,ry (la.y- 
lighl. ('.an do. It, is not, t.lia.t, tlu're* is aoy 
dillje'-ull.y in making it. ina.gnify a,s imie'h ais 
we* like*. This ('aiU be* done*, c.//., by niaiking 
the* tube* of the; inie'rose'o ])(> longe*!'. The* 
(.roul)Ie* is t ha.t. b(‘y()ii(l a, (;(*rj,a,in point, niagni- 
lie'ad.ion do(‘s no good. Ma,ny pe*ople‘ timl 
t his a lia,r(l saying, but, it, must, lie* r(*m(‘nib(‘re‘d 
tha,t a, la.rge* iimige* is not ne*('(‘s,sa,rily a. goe>(l 
ima,ge*. We* are* up a.ga.inst, the* sa-nie* dilli- 
('ult.y a,s b(‘for(‘. A pc'ini on the* (>]>je*ct. is 
m*('.(*ssa,ri!y sj)i*e‘a,(l out, info a, dise; in the* 
iirnige*, dm* t,o t.lie* ('Ourse‘n(‘ss of struct ure* of 
ligid, i(,s(*ir a,s indie'ad,e‘d by its wa,ve‘-le*ngt h. 

I c.annotgo into t he* (l(*t,jt,ils, but. ma,ny of you 
will know llia,l, pednts on t.he* obj<*ct, wfne'h 
a,re* so!n(*lhing le*ss l,lia,n. Iia.lf a, wa,v(*-!e‘iigt,Ii 
or say a. one* luindr(‘d-t housa-ndt h of an inch 
a-pa.rt,, ('annot, be* dist.inct.ly se‘i)a,ra.t (*d. This 
is |,lie* th(*ore*t.i('ail limit, for a, mi(*ros('Op(; 
using ordina-ry light, a, ml it, Iia.s ])ce*ii pra,ct,i- 
('•a,lly re*a,e'lie*d. 'The* e‘a,rly mi('r(is('()])ist s would 
ha.v<* tliought, t.his more* tdia.n sadisfa.e'tory ; 
but, (,h(* limit, jmls a, S(*rious o])st.ai('le* in the* 
way of biologie'ad a, ml nie*(li('a,l progr(‘ss to- 
da.y. Ken* (*xa,mpl(‘, the; pad.liogemie'. ba.ede'ria 
in ma,ny ca,se*s aiVe* ad)out, I bis size* or h‘ss ; 
aiud t,h(‘i*(* is spe*(‘iad int.(*re*sti in ('oiiside^ring in 
vvha,(, dir(‘('d,ions we* ma.y hope* te; go findh(*r. 

>dmc(‘ mi('r()S(*o])ic r(*solut,i()ri de‘j)e*nds on 
liaving a. line; st. rued, nre; in tdie* light, its(‘lf, 
someddiing t.liougli not j>(*!‘ba,ps v(‘ry much, 
may be* ga.in(‘(l by t.lie* use; of ult ra,- vioh't light 
iiisteuiid of visible* liglit,. It, the*!! be‘e‘ome‘S 
m*(*.(‘ssa,ry t,o work ]>y phot.ogra-ph y. We* a, re; 
rmaring t.he* r(*gion of tdie; spe*('ti-um wlie're* 
alniost, (*ve*ryt.lHng is oji'aepie*. In tlie* visua,! 
re;gi()ii m*a,rly (*v(‘ry en’gaiiiie'. s tr net, nn* is 
transpare^nt and to g<*t ('ont.rast. st.a.ins liave* 
to be nse;d wliicb (*.olour one* part more* (l(*(*])ly 
tlian the ()tbe*r. In, tlie*. ultra-violet, on the* 
other hand, we g(*t contrast without, sta.iiiing 
and, as Mr. J. W. Barnard has shown, the 
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:i(l\ :in{ :fu(‘ lies ;s niiicli in (his its in (lu‘ 
inrr(‘:is(*(i rnsi I \ ini*: jiowci'. l^oi- pl<‘, 

nsin.'A !h(‘ st fonj^- tilhvt -\ io!(‘{ liiu* of llu' 
incrciiry vt'jioiir lump, which hits iiboiil. lut.ir 
!h{‘ \\:t\c hmyih of .Lirccn hA>hl, Ik' hnds 
11 . virus ctmluiniMl wilhin a, c(‘Il shews up a,s 
a. liiahlv ahs(/rpliv(‘ laxly in (‘onlrasl. Vvilh 
the less ahst.'i'ptivc chmaad of lh(‘ (*cll. So 
lhal nil ra \ iol(‘t microsettpy olTtu’S sonx' h(ip<‘ 
of proi' rcss in coimccli<ui \N ilh I his rninhi- 
immlal problem of llu‘ nalurt' of \irns(‘s. 

Willi nil ra wiobd miei'oseopy a* h;i\(\^‘oiu‘ 
as far as \\(‘ can in nsina- shorl wa.vx's will) 
ordinarv' bms<‘S mad<‘ cf lualhn*, Toi’ (he 
a.vaila.blc Kinds (»!’ iiialhn- a.n‘ ns(d(‘ss For 
shorl cr \Na\<‘S than I h(‘S(‘, a.nd il ndy'id' w(‘ll 
sixnn dial \\(‘ h.avi* Inn'c c(nnt‘ (o a. (hdini((‘ 
and linal (nid. \'(‘l il is not so, a-r(‘ 

two a.ll m-na I i \a‘S, which w(‘ ninsl (‘onsitbn* 
S(‘pa.rat <dy. Pradovical as il ma.y s<x‘m. For 
certain radial itms we tain maK<‘ con vm’iuiiAi*; 
lenses out of ciuply spa(‘(‘ ; or all (naia.l i \’(‘ly 
w(‘ can niaki* optical obstnwa.l itnis withonK 
an\ bnist's a I a 1 1. 

'I'lic lonust andina' (and ro\'ersy w hich ra.-i^aal 
in tlu' nin<hi(‘s of the last (anilnry a-s to 
w h(‘l her eathod(‘ i’a \s (anisishal oF waiN'cs ov 
(»F el(‘e( riti(al particles was lhoni 4 'h( lo haiV<* 
Ixam s(‘t t bal in Fa von r of t h(‘ la 1 1 <‘r a.ll (‘laia.l i v(‘. 
Uid scitndilie coni i’(‘V(‘i’sics, how(‘\ (‘r a.eul(dy 
(1 h*\ ma\ ra,u(' For a. linnu a-r<‘ a.pl, lik(* 
ind ns I rial dispnl es, I o end in <ann {n'oniis(‘ ; ainl 
il has Ixani so iti this iiislaixau Ataai I’diinj^ 
to oni’ pri'seid views the callnxb* i*a.ys in on(‘ 
asp(a’t (anisist of a sliaaim of (‘le<‘l rifaai paa*l i~ 
eles , in amdher, llu'y e</nsisl oF waiV(‘ I ra.ins, 
th(‘ hniLilli bcin‘j; variabb* in inv(‘rs(‘ ia‘la.lion 
to (h(‘ nionuMituni oF the pa.rtieles. 

Now cathode rays lia.v(‘ (h(‘ pr('p<n’ty oF 
bein‘ 4 ' land by ehahric or nnuaind ic Forc<‘S, 
and Far reaching’ analo'iaAvs hawa* Ixam I i‘a.e<‘d 
lx‘lw(‘{m I his i)imd iiiA!.' and the lah'i'aciion oF 
liyht by S(dids ; imbaxl, a sysicnn oF ‘ (deci ron 
ojitics * has Inxm clabora.t<‘d which shows how' 
a Ixann < F calbodi* r<iys issuing' IVoni a. point, 
can b(‘ r(‘ass(mi bhal iid o an inia.;j;(‘ by pa.ssinjj; 
throuidi a. loealis(Ml (deet rost a.I ie oi’ nni^’ind ie 
h(dd havin.L^ axial symnndry. This eonsti- 
tides what has Ixxm ca.lhMl a.n (dc<d r(i,st.a.t.i<’ 
oi' mamndic hms. It is Ihtm possibl(‘ to Foi’ni 
a. maxddrHxl ima*j:e oF th(‘ sonr<‘(‘ oF (d<‘(d.rons 
on a. llnor(‘Scen t scream, a.nd Unit, is (.b(‘ 
simplest a.pjilical ion. lint w<‘ ca.n j;'o Furtlxn’ 
and Form am inayu’c* oF a.n <?b.st rind ing* objexd. 
smdi as a. dm* wir(‘ by imams oF om^ maiii’md ie. 
hms, mdini^* as obj(‘(div(‘, a.nd a.mpliFy it. by 
means of a. S(‘cond ma.;j;*n(d ic hms, wliiedi is 


s{)ok<m oF a.s th(‘ <‘y(‘-p*^'<‘<A thoiAi»ii oF (*ours(' 
it. is only smdi by a.na,loii‘y, For t In^ (‘y(‘ cimnol. 
(hai.l dinadly with ca.tlnxh^ rays, ddu' vyc~ 
})i(‘e(‘ proj(‘<ds t.h(‘ imiiiij^e' on to a. llnore'seent. 
s(*iaam, oi* plod o^ira.iihie pla.tiu So Fail* W(‘ have 
Ixxm (hinkinij;’ oF tin* (dcMdrmi slreann in its 
c(;rpus(*ula.r a.sp<‘(d . Mid w(‘ must t urn to t in* 
wa.v<‘ a.sp(‘(d. w inm it. conies to consid(‘ra.t ion 
oF t b(M>r<d i<*a.l r(‘Sol viiii^' p(twer. ddn* wa.vC“ 
hnmi’th a.ssocia.t ( m 1 with a.n (dectron strcain (d‘ 
mod(n*a.l(‘ vedocity is so small I had. iF tin* 
(dead. roll inicrctseope (‘onhl lx* br< n.^lit to tin* 
p(‘rF(ad.ion oF tin* optica.l niieros(op(‘, it 
should b(‘ a.bl(‘ to r(‘Sol\'e t in* a.et nad adomie* 
st. rind. lire* oF ('rystals. ddiis is van'y Fa.r indexed 
From b(‘in^' a.t t a.iin'd, I In* pres<‘n(. (‘Iced. i oil 
mieroS(‘op(‘ Ixdn^* much Furtlnn* From its <iwn 
id(*a.l tha.n wau’e* tin* (‘a.rliest. optical micro- 
se.ojH‘S. N(‘V(‘rt ln‘h‘ss p(‘rim(‘nl a.l inst ru- 
immts hav(‘ Ixa'ii (must. met cd which hai\'(‘ ai 
reasedvin^* pow<n* S(‘vm*a.l t innvs bed t (‘i* t lia.i) ( In* 
mod(n*n optica.l mic*roscop(u din* ditlicnlty 
is to Jidd>ly t.h(‘m to pra.cdiea.l bi(do.ndeal 
pi’obhmis. 

1 1. is not. to lx‘ supposixl t hat, t in* hist olo.;i;*iea.l 
t.(‘('hni(|in‘ so skilFully (‘la.bm’a.t cd For ordina.ry 
microscopy ca.n a.t. onc(* be ( ransldn’red to tin* 
(‘had. ron mierosiaipi*. KAn* <‘xa.mpl(‘, t.h(‘ vo~ 
la.tiv(‘ly t.bi(d< <j,lass supports and (a)V(‘i'S 
ordinarily used a.r(‘ out. oF ( h(‘ (jiK'i'd icm. 
Sta.inin^* with aniliin* dy(‘S is probably oF 
lit.t.h‘ us(‘, a.nd (In* rK‘r(a‘ bomba.rdm(‘nt to 
wdii<di t.h(‘ d<diea.((‘ sp(‘(dm(‘n is n(‘cessa.rily 
(‘\'])os(al will b(‘ no sim ll obsta.('h‘. ('(‘rtain 
st.aiiida.rd nndhods, how(‘V(‘i’, sindi a.s im- 
nri**;*!^! ion wit h osmium, s(M‘m to b(‘ a.jiplic-* 
a.bh‘ : a.nd t Inu’e* is sonn* possibilit.y I liad. 
(‘V(‘nl ua.lly tin* obs(mr(‘ r(‘'j,ion Ixdwemi tin* 
smalh‘st. or^'anisms a.nd lln* la.iircst erystal- 
lin(‘ strindun* ma.y b(‘ (‘xplored by (diolron 
mii'roseopy , 

In redA'i’i’ini^’ t () t in* limit a.t ions on t h(‘ ns(‘ oF 
h‘ns(‘S I m<mt.ion(‘d t in* ot lnu* a.ll<‘rnad i V(‘ l ha.t. 
w<‘ miij;’b|., in onh'i* to work with tin* short- 
<‘st' \va,v(‘S, disp(ms(‘ wit h hms(‘s adl(><j,(d h(‘r : 
a.nd in Fa.(d. in nsin^* X-ra.ys this is doin*. W(‘ 
a.r(‘ t h(‘n limit.(‘d to (amt rollinjj;’ t h(‘ (a)urs(‘ oF 
t.b(‘ ra.ys by nn'a.ns oF t ub(‘S ( r pinhoh'S. ddiis 
nast. riot. ion is so sm’iinis t.ha.t. it adt.o^(‘t li(‘r 
d(‘F<‘a.t.s (.h(‘ jiossibilit y oF (ainst met iiiy a. iised'ul 
X-ra.y inicroseaijn* a.na.lo^ous to tin* optical 
or t.h(‘ (d(‘(d.r(Mi microsiaipm In spile* oF (his 
t-lie* us(‘ oF X-ra.ys is oF Fiindaimemta.l vadne* For 
(haiilin^^* with a. iiairtienlar (duiss oF obj(‘eds, 
na.m(‘ly, erysta.ls wdiiedi t.h(‘ms(dves ha.ve‘ a. 
r(*<j;*ula.r S])a.cin‘i,’, eonipa.ra.bh‘ in size* with the*. 
hm}i:t.h oF tin* wa.ves, dust a.s the* spuicin^* oF 
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a ruled grating (say one l/20,000t]L of an form of tlie object entirely to colour clisori- | 

inch) can be compared with the wave-lengtli miiiation. Oonsider, for example the pronii- t 

of light by measuring the angle of diffraction, nences of tlie sun’s limb, which We so Avcdl ; 

so the spacing of atoms in a crystal can be seen against the darkened sky of an eclipse, 

compared with the wave-length of X-rays, but are altogether lost in the o^lare of 
But here the indications are less direct than sky at other times. In order to see tlieni 
with the microscope, and depend on the inismatic dispersion is made use of* nurd 
object having a periodic structure. So that separates the monochromatic red ligli'b of 
the method hardly falls witlun the scope of hydrogen from the sky background. Wv ^slit, 

this address. How essential the diifcrence must be used to cut off the latter : but if it< 

is will appear if we consider tliat tlie angle to is too narrow the outlines of the promiiaeiicx^ 

he observed becomes greater and not less the cannot be seen. By using a compro-niisc 
closer the spacing of the object under test. width it is possible to reconcile the comped- 
Oolour vision is one of nature’s most ing requirements in this comparatively ea.sy 
wonderful achievements, thougli custom often case. Indeed, M. B. Lyot, working iia y 

prevents our perceiving the wonder of it. clear air of the. obs<n‘vatory of the^ P'ic <ixi [ 

We take it for granted that anyone should Midi, where tliere is less false light to deal 
readily distinguish the berries on a holly with, has oven been able to (Observe tlio [: 

bush, and we are inclined to be derisive of prominences througli a suitable red lilt. or, 
a colour-blind person who cannot do so. which enables the whole circumference of the 
But so far anatomy has told ns little or sun to be examined at once, without the 
nothing of how the marvel is achieved, limitations introduced by a slit. A rLHich 
Experiments on colour vision show that more dihficnlt problem is to look for "br i^>:ht 
three separate and fundamental colour hydrogen eruptions projected on the suiiks 
sensations exist. It is probable that the disc, and at first sight this might well 
cones of the retina are responsible for colour liopeless. A complete view "of them was 
vision and the rods for dark adapted vision first obtained by pliotography, but I slia.ll ' 

which does not discriminate colour. But no limit myself to some notice of the 'visual 
division of the cones into three separate instrument perfected by Hale and called l)y 
kinds corresponding to the three colour him the spcctroliclioscopG. A very narrow 
sensations has ever been observed. Xor is slit has to be used, and hence only a very 
any anatomical peculiarity known which small breadth of the sun’s surface can l>c 
allows a colour-blind eye to he distinguislied seen at any one instant. But the difficull.y 
from a normal one. is turned by very rapidly exposing t-o vie**, w 

Can artificial resources lielp to improve snc(*.essiv(‘ strips of tlie sun’s surface side by 
colour discrimination ? In some interesting side. The images tlieii blend, owing? to 

ca.ses they can. Indeed, the wliole subject persishuuu^ of vision, and. a ivasonably broanl 
of spectroscopy may be thought of as coming region is included in what is practically 
under this head. We can recognise the a single view. 1 must pass over the details 
colour imparted by sodium to a flame without of mechanism by which tins is carried out. 
artificial help. When potassium is present There are now a number of spectrolaelio- 
as well, the red colour due to it can only be scopes over dirferent parts of the world, and 
seen when we use a lorism to separate the a continuous watch is kept for bright erxij)- 

red image of the flame from the yellow one. tions of the red liydrogen lines. Alrea><iy 

Snell a method has its limitations, because tliese ar<‘ found to be simultaneous witli ldK‘. ^ 

if the coloured images are more numerous ‘fading’ of short radio waves over tli(^ 

they overlap, and the desired separation is illuminated liemisphere of the earth, a.nd 
lost. To avoid this it is necessary to make the bright, est eriii)tions are simultaneous 
a sacrifice, and to limit the effective breadth with disturhances of terrestrial magnetism, 
of the^flame by a more or less narrow slit. At the Mount Wilson Observatory sricdi 
if the images are very numerous the eruptions liave been seen at the same time’; 
slit has to be sc narrow that all indication at widely separated i)oiiits on the sun, ii.idi- 
01 the breadth of the source is lost. This, eating a deep-seated cause. There are tlierc- 
cf course, is substantially the method of fore very interesting and fundamental qncs- 
spectroscopy, into which I do not enter tions witliin the realm of this method of 
further. But there is an interesting class of investigation. 

cases where we cannot aflord to sacrifice tlie We have so far been mainly considering Bow 
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\\(‘ ni:i\ :iii:ipl oiir \ isir.ii for {>})j(‘(*ls loo sm:Ul 
or I.M> fnr olT for iinossisi (‘d :Mi(i lor 

0 )lour ({itT<‘ronoos iiol <5niiii;i,rily |H‘ro(‘{)l 
This is chiolly dono by sujjpbMiKod in.u- 11 m‘ 
Ions syshoii of 1 lu* oyo by oddil ionii.l l(‘ns(‘s 
< 0 ’ by prism-. \\'(‘ oitmud sii ppbo iH‘nl (li(‘ 
rtdimi, bnl in (M‘rl:iin o:ts(‘s \\(‘ oimj do b(‘{|(‘r. 

oiin subslihil<‘ nil nrl ilicin 1 s(‘nsiliv(‘ 
siirfnco wiiiidi mny b<‘ (hliior phol o^'rn.pliic 
or phol f (di'ol I'io. 

d'hnl coi'lnin piyimnds nr(‘ bb'nclHMl by 
li.uid is nil obsio’vnlion llin.l mnsf lin.vo 
oblriid(‘d its(dr from Ncry (oirly liiiu^s - 
imlood, it is om* o!' (h(‘ oliior pi'iiolionl prob- 
lonis of dytdii';' (o S(‘l(‘(d pin'iiKMils which do 
nof fndc rnpidlx. If n. pn,rl of I Ik* coloiir(‘d 
surfniM* is prol(‘ri{‘d by n.n opnqin* objccb-— 
sn.y n. pirtiiin* or n. mii-ror hnni^iiri^* ov(‘i' n. 
colonr(‘d wnllpnpm* wi* n-id n. silhoin^lh* of 
tin* prolcclin^' ()bj(‘{d, which is in {‘ss(*n<‘(‘ 
n- phot o'p'n pii. 

i! is n. ninl((‘i‘ of common obsciw- 
iilion IhnI the Immnn skin is da.rki'msl by 
tin* jiroloiiLiod notion of the sun's n.nd 

lu'n* similarly wt* may .a(‘t w hn-t is r(‘n.lly 
a. silhoindto phot o.m’n ph of a. lo(‘k(‘l, or tin* 
like, whicii prot<*cts tin* skin locally. In this 
C ISC \\»*ar(* p('rhn[)s ret I’acin.^- 1 In* pat hs whiidi 
Nature hm’.Nidf has (aktm : for tlu* (wndution 
of the <*y<‘ is I’c.uanh'd as hnwin.n’ b(‘ij:im with 
tin* •j.<m(‘rnl smisit i veness to li.^iit (d' the wlioh* 
surface of (ho organism . 

dlic ,Mmsi(i\ity of at all events tlu* <lark 
ada|>t(‘<i eye d(‘pends on tin* a-ccumulat ion on 
tin' retinal reals of the pii 4 'nu‘nl cn-lliMl tin* 
visual purple* of which the most striking; 
churacl e‘ris( ie* is. its re'aely bh'achinjH’ by li.uiit, 
W’e* e-.m e‘\(m partially ‘ ti\ ’ (In* jiictiiia* jiro- 
duc(‘el in this way on Mu' r(‘lina. ed’, for 
esa.mple* a fi'o<; by imstus of a.Iuni sedulion. 
1’his briny.s heum* to us how (d<*a.rly advin a.i*(‘ 
the* pro<*e.ssos in tin* r<‘lina. to (hosi* in tin* 
phot e»ara phie* j)!ate‘, (*\e*n llioirij^'h tin* com- 
ph*\ it y ed' the* re)rme*r has hi{lK‘rto la.i’^’t'ly 
bat]le*d in \ cst iipit ion. 

'Fhe're are* then many indica-lions in nadun* 
of subst’inces S(‘nsitiv<* to li^^lit, a.nd (juite* 
aj consiih'ra bh* \’a.ric(y of t h<‘m ha.\'<‘ from 
lime* tei time* b<*(*n ust*d in pra.(‘tica.l photo- 
^ai’a.phie' proce‘sse*s. Ibit <*onipouneIs of sih’e*!*, 
which forme*el tin* ba.sis of the* (*a,rli<‘s( pro- 
e*e*sS(‘K, ha.\'(‘ maint ain<*el the* l(‘aai ov<*r a.ll 
o(lie‘rs. The* history (d* photo^’ruiphy by 
m(*a<ns ed* silve*!* sadts cannot. b(* co>nsiei(‘r<‘<l 
a. ^•ooel e'xaanfile* of the* triumpli eif tin* ra.(i<;iii“ 
a.l ov(*r (he* e‘mp’rical. hkn* instnau'e*, tin*. 
{liscov(‘ry of dt*v<*lop(*rs ciun<‘ Urbout. thus. 


Tlu* lirsl. waM’ke'rs, W('di;-e*w(md a.nd Da.vy 
(ISOii), Intel fouiui (had. (lu‘y ii'of yrea.t(*r 
S(‘nsil.i\it y hy S))re*a,dini;‘ the* silv(‘r salt, on 
wliite* l(‘a.th<‘r inst(‘a.d <d‘ [la.ju'r. An early 
<*xp<*rime‘nle*r, the* lvN*v. J. lb i;(‘a.d<‘ (ISMT), 
wa.s a.nxious t ei ]*e‘p<‘at. t his (*xp(‘rinuMi( , and 
sai(‘rilic.<‘(l a. padi* eif vvhit.e* kid jj^loves he*lon^'ine' 
to his wile for the* purpose*. \Vh(‘n he* wislu'd 
to sa,(*i-ir!ee* a. sea-emd pa.ir, the* la.ely radsed 
a. not. unnadnra.1 objt‘(d.i(ni, a.nd iu* sa.iel, 

‘ Tlu*n I will t.a.n pa.pe*!*.' lie* tr(*ad(‘(l pa.|)(‘r 
wit h a.n itd'nsion of oa.k ^‘alls a.nd fenind t ha.I. 
this ine*.r(‘:;.s<‘<l the* s(*nsit.i vity Li’re-a.tly. It. 
a.monn(.<‘d to wlnid. we* slienild ea.ll (‘xpcsin.ij;’ 
a.nd <l<‘ve‘lopiip<;- simnll.a.n<*(n!siy. ibit, in 
usiiiu' the* me*(heMl, it. is e*a.sily ohS(*r\‘ed tlnit. 
ela,rke‘nin,i;- e.e)nl.inn<‘S a.ri(‘r (*xposin‘(‘ is ov(‘r, 
a.nd this le*a.ds t.o be'i^’innini;’ d<*v<*lopni('nt. 
a.ft.(*r the* e*x jiosiire*. ddiis sj.e*p was t.ad<e‘n by 
h'ox Ikilbed. a. ye‘a.r oi* two a.ft (*i w'a.rds. 
lnst.e‘a.el of ernde* infusion e^f <j;a.lls he* iis(‘<l 

.i'^a.llie a.<*iel. ba.t(*r pyro^‘a.Ili(‘. aicad was iiseal 

ins|.e‘a.(l ed* ,<;-a.llie a.<*iel, a.nd still sinw'i\(‘s, 

1du‘ use* e>f ^’(‘la.t iiu* a.s a. nu*diiini to eemta.in 
the* si*N’(‘r halide* wa.s a. more* ob\ ienis iel(‘a. 
Ihit. it. wa-s not. so e'a.sy t.o fores<*e* tlia.t. the*. 
S(‘nsit.ivit y <d‘sih'(*r sa.lt s wemid be* nnie*h fiii't h(‘r 
ine*!*(‘a.s<*el whe‘n (he*y we're* lu'Iel in tins 
nu'dinm. h'or lem^’ this r(‘nia.in<‘el ime*xpla.in- 
<‘<l, md il it. wa.s ned ie*e'el (.Inti, some* si)(*cinu‘ns 
(d* ‘»’e*jat.in<‘ w<*re‘ nuie'h nmre* a.e'tive* tdian 
eddu*rs. 'This wa.s ultima.<(*ly I ra.e'e'el by S. V>. 
She‘ppa.rel te> the* pre*se‘nee* eif (i’a.e*e*s eif 

nmsta.rei eul, a. snl|)lnir eemipeMiiiel, in the* 
inen*(‘ a,el.i\’(‘ spe*eime*ns. ddiis, in turn. 
ele‘p(*nels in a.ll preiba.bilit y em ( he* paust nrai^’e* 
on whi<*h the* a.nimals tlia.t. adlorel (he* ^-e'la.t due* 
ha.V(‘ Ix'e'ii f(*eL ddie* epnintily pre*sen(. is 
inere'dibly sina.ll, eemipa.rad>l(* in epnintily 
with (he* latelinm in pit e*lible‘neh‘. 

The* va-liie* (ei se*ie*ne‘e‘ as we*!! a.s to daily 
life* <d‘ the* lU'ladine* elry plate* or .'ilni ea.n 
Ini.reily be* o\'(*r (‘St ima.l (*<1. Ta.ke*, feir insla.nee*, 
( lie* ^’e*iu‘ra.lise*d pi'ine*iple‘ of re*Ia.t i vil y, wdne*li 
a.t((*mj>js with eonsiel(‘ra.bIe‘ sneee*ss (ei |•(‘due(‘ 
the* nia.in re‘a.tnre‘ of the* <*osmiea.l pro(‘(*ss tei 
a. ‘;'e*ome‘t riea 1 theory. The* erne*i*il te'st. 
r(*(jui!’e*s us t (» in v(*s(.iaa.l e* t he* ;j^ra,\'it a.t iona 1 
)>(*n<liii;U’ e.f li.a'lit., by phot ei^ra.phiii'u;’ the* rH‘hl 
of st-a-rs ne‘a.r (.he* e*cdipsed sim. hku’ this 
purpeise* (die* ^ 4 ‘e‘hitine* dry pla.te* ha.s be‘(*ii 
(*ss(‘nt.ia.l : a.nd h<‘i’<‘, a..s we* ha.\’(‘ .see'ii, we* ^e*!. 
into <*e>mplie*a.l e*el ejne‘s(.ions eif bio"eh(*niist ry. 
'This is (.e> iny niinel a. I)(*a.n( ifiil e‘xa.ini)le‘ ed' 
tlu* int.(‘rele‘])e*nele*n<*(‘ ed' elirfe‘re*nt. hi’U.ne'lies ed’ 
S(‘i(‘n<*(* a.nel e>r the* elisa.el va.n(.a.^’e‘s of nnelne* 
sp(*eiadisa.|deni (e>r shemlel I sa.y <;'e‘n(‘ralisa,- 
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tioR ‘F). AVe may attempt to reduce the 
cosmos to the dry bones of a geometrical 
theory, but in testing tlie theory we are 
compelled to have recourse again to the 
gelatine which we have discarded from the 
dry bones ! 

To come back, however, to the develop- 
ment of the photographic retina, as I may 
call it. As is well known, the eye has maxi- 
mum sensitivity to the yellow-green of the 
spectrum, but ordinary silver salts are not 
sensitive in this region. Their maximum is 
ill the blue, or violet, and ranges on through 
ultra-violet to the X-ray region. It was not 
at all easy to extend it on the other side 
through green, yellow and red to infra-red. 
The story of how this was ultimately attained 
is one more example in the chapter of acci- 
dental clues skilfully followed up which 
forms the history of this subject. 

In 1873, Dr. Hermann Vogel, of Berlin, 
noticed that certain collodion plates of 
English manufacture, which he was using for 
spectrum photography, recorded the green 
of the spectrum to which the simple silver 
salts are practically insensitive. The plates 
had been coated with a mixture which con- 
tained nitrate of uranium, gum, gallic acid 
and a yellow colouring matter. What the 
purpose of this coating was is not very 
obvious. It rather remmds one of mediaeval 
medical prescriptions which made up in 
complexity what tliey lacked in clear think- 
ing. But Vogel concluded with true scienti- 
fic" iu'^ight that it must owe the special 
property he had discovered to some consti- 
tuent which absorbs the green of the spec- 
trum more than the blue ; for conservation 
of energy required that the green should be 
absorbed if it is to act on the plate. He 
then tried staining the plate with coralline 
red, which has an absorption band in the 
green, with the exijected result. AVith 
much prescience he says : ' I tliink I am 
pretty well justified in inferring that we are 
in a position to render bromide of silver sensi- 
tive for any colour we choose. Perhaps we 
may even arrive at this, namely photograph- 
ing the ultra-red as we have already photo- 
graphed the ultra-violet.’ It was, however, 
half a century before this far-seeing prophecy 
was fully realised. The development of the 
aniline colour industry gave full scope for 
experiment, but it has been found by bitter 
experience that dyes which can produce the 
colour sensitiveness are often fatal to the 
clean working and keeping qualities of the 
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plate. However, success has been attained, 
largely by the elTorts of Dr. AV. IT. Mills, of 
the Chemical Department of this University, 
and of Dr. Mees, of the Kodak Company ; 
and we all see the fruits of it in the photo- 
graphs by lampliglit which are often repro- 
duced in the newspaioers. 

It is now known in what direction the 
molecular structure of the sensitising dye 
must be elaborated in order to push tln^. 
action further and furtlKU' into the infra-red, 
and the point when water becomes opaque 
has nearly been reached, with great exten- 
sion of our knowledge of the solar spectrum. 
The spectra of the major xdanets have also 
been extended into tlie infra-red and this 
has given the clue as to tlie true origin of 
the mysterious absorx)tion bands due to 
their atmosj^heres which had baffled spectro- 
scopists for more tlian a generation. These 
bands have been shown by Wildt to be due 
to methane or marsh gas. Neptune, for 
example, has an atmosphere of methane 
equivalent to 25 miles tliickness of the gas 
under standard conditions. In tliis Neptunian 
methane we liave a x>araffin certainly not of 
animal or vegetable origin ; and I venture 
in passing to make tlie suggestion that 
geologists might usefully take it into consi- 
dertaion in discussing the origin of terrestrial 
petroleum. 

The photographic plat(‘ is not the only use- 
ful substitute, for the human r(dina. A'Ve 
have another in the x)hotoelectric surface. 
The history of this discovery is of considcu*- 
able inter(sst. ireinrich Ilertz, in his x)ion(Hu^- 
ing investigation ol eU^ctric wav(‘S (1887), 
made use of the tiny spark which, he obtaine<l 
from liis receiving (urcuit as an indic'ator. 
The younger part of my audience must re- 
member that this was before^, the days of 
valves and loud speakers. His ex])(‘rim(‘nts 
were done within tlie walls of om^ room. 
AVhen he boxed in the indic'.atlng sparlc so a,s 
to shield it from daylight and make it easi(n;‘ 
to see, he found that this ])r(‘caution had 
exactly the o])posite efrecd, — the spark Ix^came 
less instead of more conspicuous. To ex- 
press it shortly and colloquially, this action 
was found to depend on whether or not 
the spark of the receiver could see the S])ark 
of the oscillator. Moreover, seeing through 
a glass window would not do. It was ultra- 
violet light from the active spark that influ- 
enced the passive spark. Further, Hertz was 
able to d.etermine that the action occurred 
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mainly, if not entirely, at the catliode of 
tlie passive sj)a,rk. 

The next step was taken by llallwaelis, who 
showed that it was not necessary to work 
witli the complicated conditions of the spark. 
He found that a clean zinc plate negatively 
charged rapidly lost its charge when illumi- 
nated by ultra-violet light. 

The final important step was in the use of 
a clean surface of alkali nnd'al hi vacno which, 
responds to visible light and passes compara- 
tively large currents. This constitutes the 
photoelectric cell very much as we now have 
if, and was due to two German school-masters 
J. Elster and H. Geitel. English physicists 
who met tliem during their visit to C'ambridge 
a generation ago will not fail to have agriH‘- 
able memories of thier single-minded eutliii- 
siasm and devoted mutual regard. Sir J. J. 
Thomson has recalled them to our recollec- 
tion in his recent book. They could scarcely 
have foreseen that their work, carried out in 
a purely academic spirit, would make possible 
the talking hlins which give pleasure to 
untold millions. 

The sensitiveness of the dark-adapted eye 
has often been referred to as one of its most 
wonderful features ; but under favourable 
conditions, the sensitivity of a photoelectric 
surfa(‘.(‘ may even be superior. According to 
our present ideas, no device conceivable 
could do more than detect every quantum 
which fell upon it. Neither the eye nor the 
photoelectric surface comes very near to this 
standard, but it would seem that the falling 
short is ratlun* in detail than in principle. 
The action of the photocdectric cell depends 
on the liberation of an electron by om^ 
quantum of incident energy, and under 
favourable conditions the liberation of oiu^. 
electron can be detected, by an apx)lication 
of th(> principle of Geig(n*’s counter. The 
action of the dark-adax)t(‘d eye d(q)ends on 
the bleaching of the visual purple. Accord- 
ing to the results of Dartnell, Goodeve and 
Lythgoe it aiq)ears likely that one (|uantum 
can bleach a molecule of this substance, and 
in all probability this results in the excitation 
of a nerve fibre, which carries its message 
to the brain. 

The photoelectric cell can be used like the 
photographic x^late at the focus of an astro- 
nomical telescope. It might seem from the 
standpoint of evolution a retrograde step to 
substitute a single sensitive element for the 
137 million such elements in the human eye. 
In. this connection it is interesting to note 


tliat in cerf.ain invertc^brate animals eyes are 
known which have the character of a single 
sensitive element, with a lens to concentrate 
the light upon it. Such an eye can do little 
more than distinguish light from darkness. 
But its artificial counterpart using th(‘ photo- 
electric surface has the valuable property 
that the electric current which indicates that 
light is falling upon it can be x)recisely 
measured, so as to detcuunine tlie intcaisity of 
the light. In contrast with photographic 
action, the energy availalde to the 

record comes not fi'oni the originad source^ of 
liglit, which only, as it were, pulls the trigger, 
but from the battery in the local circuit, and 
it may be amplified so as to actuate robust 
mechanisms. It has been iipplied witli success 
to guiding a large tidescope, or in a 
humbler sphere, to oiien doors, cr evnui to 
catch thieves. 

How(‘ver, the schntihe interest lies more 
in the possibility of accurate measurement. 
As an interesting example we might take 
the problem of measuring the apparent dia- 
meter of the great nebula in Andromeda. 
As is known, modern research tends to 
indicate that the Andromeda nebula and 
other like systems are the countcu’- 
])arfs of the galaxy, being in fact island 
universes. But until lately there was a 
serious diflicnlty in that all such systems 
appeared to be considcu'ably smaller than 
the galaxy. Stebbins and Whitford, by 
traversing a telescop(‘ arnnul with a xiholo- 
electric c(‘ll across th(‘ nchula, have found 
that its linear dimensions wer(‘ t-wice as 
great as had been supposed, la^ducing the 
discr(‘pancy of size to comiiaratively little. 

But, it may be suggestcMl, could we not go 
further and make a ocjui- 

valent, not only for the rudimentary kind of 
eye which has only a single sensitive element., 
but for the develoxnal mammalian eye which 
has an enormous number % Gould w(.‘ not 
build ux) on sex^arated x>hotoelcctric elements 
a complete and detailed ]}ict.ur(^ ? In ])oint of 
[act this has been done in the develoxnnent of 
tedevision ; and since this mnv art. which 
interests us all can ])ro])erly be considered 
as an ext.ension of the xioAvers of normal 
vision, no excuse is needed for devoting some 
consideration to it. We must divide tlie 
XJhoto electric surface into minute patches 
wdiich are electrically insulated from one 
another. This is not too difficult ; but if it 
were proposed directly to imitate nature, and 
attach a wire, representing a nerve fibre, 
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to each of these patches, so as to connect it 
to the auxiliary ajjparatus, we might well 
despair of the task ; for there are probably 
half a million such connections between the 
human retina and tbe brain. In the artificial 
apparatus for television, one single connection 
is made to serve, but it is in effect attached to 
to each of tlie patches in rapid succession by 
tlie process of ‘ scanning ’ the image. The 
photoelectric mosaic is on one side of a thin 
mica sheet, and a continuous metal coating 
on the other side gives the connection, which 
is by electrostatic induction. Each element 
of tlie surface forms a separate tiny condenser 
with tlie opposing part of the back plate. 
Scanning is achieved by rapidly traversing 
a beam of electrons over the mosaic line by 
line. The whole surface, and therefore each 
element, must be scanned at least twenty 
times a second. In the intervals an element 
is losing electrons more or less rapidly. The 
scanning beam comes along, and restores the 
lost electrons, discharges the little condenser 
found by the element and the back plate and 
sends an electric signal into the wire attached 
to this plate. The strength of this signal 
will depend on how many electrons the 
element had lost since the previous scanning, 
and thus on the luminous intensity of that 
part of the image. An important point is 
that the element is in action all the time, and 
not only while it is individually being scanned. 
We have thus transmuted the momentary 
picture into a series of electric pulses occupy- 
ing in all a time of one-twentieth of a second 
and these can be amplified and sent out as 
wireless signals. How are they to be turned 
back again into a visible picture at the other 
end Well, that is not perhaps so difficult 
as the first conversion of the picture into 
signals. We must make a beam of electrons 
follow and imitate the periodic movements 
of the scanning beam at the other end. The 
beam of electrons falls on a luminescent 
screen, and makes it light up, more or less 
brightly according to the intensity of the 
electron beam. If we use the incoming signals 
to modulate the electron beam, we can make 
them correspond with the intensities at the 
sending end, and the original picture is 
reconstructed piece by piece. The reconstruc- 
tion is completed in one-twentieth of a second 
or less, and the process begins again. The 
successive pictures blend into one another 
as in the cinema, and movement is shown 
with apparent continuity. 

It seems not unlikely that the electric 
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eye or iconoscope, as it has been called, 
may have applications apart from television. 
Dr. Y. X. Zworykin, who took an -important 
part in its development, suggested that it 
might be used to make visible the image in 
the ultra-violet microscope, which would be 
much too faint for direct projection on a 
fluorescent screen. For tliat purpose tlie 
sending and receiving apparatus would, of 
course, be connected directly, without radio 
transmission. It might also be used for 
rapid photograpliy, if tbe photographic plate 
replaced the viewing screen. The beauty of 
the device is that the energy is supplied 
locally, the distant light source merely 
releasing it. The x^^i^^oiple of amplification 
may thus perhaps be applied to thephoto- 
grapbing of faint objects. 

I come to the close of this part of my 
subject. 

Much of modern scientific doctrine appears 
at first sight to have an elusive and even 
metaphysical character, and this aspect of it 
seems to make the strongest appeal to many 
cultivated minds. Yet upon the wliole, 
the main triumifiis of science lie in the 
tangible facts wlhcli it has revealed ; and it is 
these which will without doubt endure as 
a permanent memorial to our epoeli. My 
main thesis lias l>een that these are dis- 
covered by methods not essentially different 
from direct scrutiny. It is hoped that the 
present survey may remind you that if we 
allow for a reasonable broadening of the 
original meaning of the words, it remains 
true after all tliat ^ seeing is bedievingb 

IT. 

vSCIENCR AND WAUFAUE. 

During the Great War itself, few scientific 
men in any country doubted that it was 
their duty to do what they could do to api)ly 
their sx^ecialised knowledge to the xnirposes 
of war ; nor was it often suggested by publi- 
cists that there was any (iountcwvailing con- 
sideration : on the contrary they urged 
strongly that our resources in this direction 
should be efficiently mobilised. It is chiefly 
in vague general discussions that the opposite 
view becomes vocal. 

Science, it is urged, is the source of all 
tbe trouble : and we may look to scientific 
men for some constructive contribution 
to finding a remedy. It is worth while to 
inquire what basis there is for this indict- 
ment, and whether, in fact, it is feasible for 
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men of science to desist from labours which 
may have a disastrous outcome, or at any 
rate to help in guiding other men to use 
and not to abuse the fruits of those labours. 
I may say at the outset that I have no 
sanguine contribution to make. I believe 
that the whole idea tliat scientific men are 
specially responsible is a delusion born of 
imperfect knowledge of the real course 
of the process of discovery. Indeed, very 
much the same complaint was made before 
the scientific era. Let me refer you to 
Shakespeare’s play of Henry IV : — 

‘ Great pity, so it was 
This villainous saltpetre should be digged 
Out of the bowels of the harmless earth 
Which many a good tall fellow had destroyed 
So cowardly. ’ 

The quotation leads us to inquire how far 
the further development of this particular 
kind of frightfulness into modern high 
explosives was deliberate or not. 

In the course of systematic study of the 
chemistry of carbon compounds it was 
inevitable that the action of nitric acid on 
substances like benzene, toluene, glycerine, 
cellulose and the like should be tried. ISTo 
one could foresee the result. In the case 
of benzene, we have nitrobenzene, the 
key to the aniline dye industry. In the 
case of glycerine, Sobrero obtained in 1846 
the highly explosive liquid called nitro- 
glycerine. He meant no harm, and in fact 
ids discovery lay dormant for many years, 
until hfobel turned Ins attention to the 
matter in 1863, and showed how by nuxing 
nitro -glycerine with other substances, solid 
explosives could be made which admitt-ed 
of safe handling. Dynamite was one of 
them. They proved invaluable in the arts 
of peace, e.g., in mining and in making 
railway tunnels, such as those through the 
Alps. They were used by the Irish Fenians 
in the dynamite outrages of the eighties. 
These attempted outrages were not very 
successful, and so far as I know no one was 
inclined to blame science for them, any 
more than for the Gunpowder Plot. Like 
the latter, they came to be considered 
slightly comic. If any one doubts this, he 
may agreeably resolve his doubts by 
reading E. L. Stevenson’s story The 
Dynamiter. At all events, high explosives 
had been too long in use in peaceful industry 
for their misuse to be laid directly to the 
account of science. 


Coming next to poison gas. We read 
that Pliny was overwhelmed and killed by 
sulphur dioxide in the eruption of Vesuvius 
in A.D. 79. During the Crimean War, the 
veteran admiral Lord Dundonald urged 
that the fumes of burning sulphur should be 
deliberately used in this way, but the 
suggestion was not adopted. Even if it 
had been, scientific research ad hoe would 
obviously have had little to do with the 
matter. During the Great War, chlorine 
’was used on a large scale. I need hardly 
insist that chlorine was not isolated by 
chemists for this purpose. It was discovered 
140 years before, as a step in the inquiry 
into the nature of common salt. 

Coming to the more recondite substances, 
we may take mustard gas — really a liquid — 
as typical. It is much more plausible to 
suggest that here was a scientific devil- 
ment, deliberately contrived to cripple 
and destroy. But what are the real facts 

Eeferringto Watt’s Dictionary oj Chemistry 
(edition of 1894), there is an article of 
less than forty words about mustard gas 
(under the heading of diehlordiethyl 
sulphide). After the method of prepara- 
tion used by Victor Meyer has been men- 
tioned, the substance is dismissed with the 
words ‘ oil, very poisonous and violently 
inflames the skin. Difference from diethyl 
sulphide. ’ 

There are sixteen other compounds des- 
cribed at comparable length on tlie same 
page. So far as I know, none of them is of 
any importance. A not uncommon tyjie 
of critic would probably say that the investi- 
gation of them had been useless, the work 
of unpractical dreamers, who might have 
been better employed. One of tliese sub- 
stances, namely mustard gas, is quite un- 
expectedly applied to war, and the produc- 
tion cf it is held by the critics to be the 
work not of dreamers, but of fiends wliosi^, 
activities ought to be suppressed ! Finally 
at the bottom of the page begins a long 
article on chloroform. Tins vsubstance, as 
you know, has relieved a great deal of pain, 
and on the same principle tlu^ invc'stigator 
who produced it was no doubt an angel 
of mercy. The trouble is that all the 
investigators proceeded in exactly the 
same spirit, the spirit that is of scientific 
curiosity, and with no possibility of telling 
whether the issue of their work would prove 
them to be fiends, or dreamers, or angels. 
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Again, there is the terror of thermite 
incendiary bombs, spreading fire broadcast 
tlii'ongli onr great cities. The notion is 
isonietimes encountered that thermite was 
invented for this purpose. Nothing could 
l>c further from the truth. I first made 
n(^quaintance with it myself in 1901 by 
lu'aring a lecture at the Eoyal Institution 
i>y the late Sir William Eoberts Austen 
on 'Metals as Fuel He drew attention 
t'O the great amount of energy which was 
liberated when aluminium combined with 
oxygen, and showed how aluminium powder 
mixed with, red oxide of iron would react 
violently with it, withdrawing the oxygen 
from the iron, and becoming brilliantly 
in.('.a.ndescent in the process. He showed 
further how this mixture, called thermite, 
(M)uld be used for heating metal work 
l<)</.a.Uy, so as to make welds, e.g.^ in joining 
t wo iron pipes end to end. i venture to 
s;iy that it never occurred to him or to any 
of his hearers that thermite had any apidi- 
(ill, t. ion in war. 

In discussions of this kind a distinction is 
often implied between what I may call old- 
faishioned knowledge and modern scientific 
knowledge. The latter is considered to be 
t,h(>‘ sj)ecial handmaid of 'frightfulness’. The 
futility of this distinction is easily seen by 
<u)usidcring a special case. Iron is thought 
of as belonging to the pre-scientific era, while 
all! minium is thought to belong to the 
8(U(^ntilic era. From the standpoint of 
cdicunistry both are metals, and the problem 
of producing them in either case is a chemical 
one. When produced they both have their 
func'duon in ' frightfulness ’ ; iron to cut and 
stab ; aluminium to make thermite bombs to 
burn and destroy. If modern science makes 
its contribution to ' frightfulness ’ in giving 
us aluminium, ancient craft did so in giving 
us iron. It is obviously absurd to make any 
distinction in principle between the two cases. 
Science properly understood includes all real 
knowledge about material things, whether 
that knowledge is old or new. 

All these terrors have only become appli- 
c*.able against a civilian population by the 
development of aircraft. Military objects 
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were certainly not the incentive of the 
successful pioneers of artificial flight. They 
were fascinated at first by the sport of 
gliding, and afterwards by a mechanical 
transport problem. 

It is true that brilliant writers of imagi- 
native fiction, such as Jules Verne and H. G. 
Wells, had foretold all, and more than all, 
the horrors that have since come to pass. 
But it is perhaps more to the point to inquire 
what were the contemporary views of practi- 
cal men. The Wrights made their first 
successful flight in 1903. In 1904 I myself 
heard the then First Sea Lord of the Ad- 
miralty repudiate with scorn the suggestion 
that the Government were interesting them- 
selves in the matter ; and I know with equal 
definiteness that even as late as 1908 the 
Chief of the Imperial General Staff did not 
believe in the military importance of flight. 
Would it be fair then to blame the inventors 
for not having realised it, and for not having 
stayed their hands 

Summing up what may be learnt from 
the experience of the past, I think we may 
say that the application of fundamental 
discoveries in science to purposes of war is 
altogether too remote for it to be possible 
to control such discoveries at the source. 

For good or ill, the urge to explore the 
unknown is deep in the nature of some of us, 
and it will not be deterred by possible con- 
tingent results, which may not be, and general- 
ly are not, fully apparent till long after the 
death of the explorer. The world is ready 
to accept the gifts of science, and to use them 
for its own purposes. It is difficult to see 
any sign that it is ready to accept the advice 
of scientific men as to what those uses should 
be. 

Can we then do nothing ? Frankly, I 
doubt whether we can do much, but there 
is one thing that may be attempted. The 
Association has under consideration a division 
for study of the social relations of science 
which will attempt to bring the steady light 
of scientific truth to bear on vexed questions. 
We rejoice to know that our distinguished 
American visitors are in sympathy with 
this aim, and we hope that our discussions 
with them will bear useful, if modest, fruit 
in promoting international amity. 
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L OilD EAYLEIGH’S presidential address 
to tlie IHritisli Association for tho 
^Vd-vaneenierL-fc of Science, which was re- 
produced in CI^l■rre^nt Science for last month, 
consists of -b-wo parts. The first part is 
(devoted to tlio consideration of the historical 
(development oT the auxiliary physical instru- 
ments inverttecl by scientists for assisting 
tlieir natural or“^*ans of visual perception for 
exploration of those phenomena in the 
material univ^erse which happily lie beyond 
tlie faculty of tlreir physiological mechanism 
of vision. Tire second part forms a brief 
"but effective cdcfence of scientists who arc 
g-enerally but Tiixreavsonably accused of being 
responsible foir a>ll the atrocities of modern 
wars. 

We know tlm,t the extremely complicated 
and delicate Imman eye is the outcome of 
Bs long cvol lit: ionary process from some 
simxDle and .generalised type, and that it 
is adapted to rea.ct to the bulk effects taking 
place in tlxe environment. The sensory 
organs have tlrerefore a survival value, 
for on their power and acuteness depends 
tire individna.1 nnd communal life. Ifature 
never intencde<d. them to he used for the 
purpose of inwesfigating the atomic structure 
QT the passa^o and behaviour of electrons. 


The physical scientist has had to supple- 
ment the mechanism of the eye by devices 
which have supplied its natural rieficiency, 
in a way essentially identical with direct 
scrutiny. The concept of the universe 
developed by the scientific worker, equipped 
with the most delicate and sensitive optical 
instruments, must necessarily differ from 
the standpoint of the man, who relies upon 
his unaided vision and intuition for the 
interpretation of the phenomenal world, 
and it is open to the philosopher, taking 
a general interest in tlie results of modern 
science, to conclude that science contra- 
dicts the evidence of the senses. The 
growing feeling for effecting a reconcilia- 
tion of such apparently contradictory views, 
must have led Lord Rayleigh to give a 
historical review of the methods and re.sults 
achieved by the physicist using the technical 
apparatus which his inventions have placed 
at his disposal. In dealing with the 
increasing emxffoyment of optical goods for 
the investigation of the behaviour of matter 
in all states, Lord Eayleigh has emphasised 
that in view of the fact that we have to 
depend mostly upon our visual perception, 
for the greater part of our knowledge of 
nature^ the means at the disposal of scientist^ 
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for improving* their devices to carry 
forward tlieir researches need not be con- 
sidered as exhausted, and tliat extravagant 
optimism about tlieir limitless extension, 
while theoretically admissible, is not justified 
having regard to the histologically circum- 
scribed character of the sensory surface of 
the natural organs. The lenses, telescopes, 
microscopes, cathode rays, X-rays, spectro- 
scopy, photo-electric surfaces and tele- 
vision certainly promise prospects of future 
developments, but they form only one 
gateway of knowledge to obtain world 
experience, which cannot be comx)lete, 
because our sense perceptions are extra- 
ordinarily vague and confused modes of 
experience. Modern xihysical sciences are 
the product of a co-ordinated effort, carried 
on through centuries, to investigate those 
phenomena of nature which produce the 
transitions of sense perception or aware- 
ness, and science has no explanation to 
offer for the necessity of these phenomena, 
nor has science the power to endow its 
formulse for the observed phenomena with 
any self-consistent meaning. 

In the concluding para of the first part 
of the address Lord Rayleigh has pointed 
out that the modern scientific doctrines are 
not based on speculations or theoretical 
deductions, but have been built up on the 
foundation of tangible facts discovered by 
methods not essentially different from direct 
scrutiny. This mode of direct scrutiny 
reveals nature as a vacuous pattern of 
electrical disturbances, and where the 
centres of disturbances cohere, the experi- 
ence of solid state is obtained. You want 
the biological eye to sense the solids ; you 
want the electric eye to xDerceive that 
a pa>rticle can be both a particle and a 
wave ”. But is the information provided 
by the latter ^‘Eye” a complete expression of 
our experience of the visual field of nature “? 
It seems to us that all sense x^^rception is 
merely an outcome of the dependence of 
our experience upon bodily functionings, 
and that the interxnetation of the relation 
of our personal experience to the phenomena 
of material universe lies in the examination 
of the dependence of our personal experi- 
ences upon our bodily functionings. We 
may not be near a direct disclosure of the 
metaphysical nature of things, nevertheless 
scientific analysis has revealed enough 
knowledge to enable man to utilise his 
discoveries for his good as well as for his eyil. 
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We should have been greatly imxuessed 
if Lord Rayleigh had chosen as his text 
for addressing the British Association the 
other '' Vision ”, which the great founder 
of Christian Religion preached about nine- 
teen hundred years ago, and on which the 
whole structure of European eivnization 
purx-)orts to be founded. What is the 
attitude of the great body of British and 
American scientists who had gathered at 
Cambridge to discuss scientific papers, 
while the Central European powers were 
talking the language of war. For months 
extending to years the world has been 
witnessing stupendous developments in the 
two continents, threatening every nation 
to be involved in a general conflagration, 
which is already devastating two countries. 
Is there a science of peace ? or is there only 
a science of war It is true that the 
British Association convened its annual 
session at a time when the condition of 
public affairs in Europe was unpropitious 
for scientists to define their relation to 
international politics, but a Pro- 

nouncement of their intentions in their 
collective cax)acity miglit liave helped to 
unravel the European tangle. We are 
aware that in the totalitarian states, 
scientific knowledge is under conscription 
for military purposes, and we know the 
extent of reaction which it must x^roduce 
on the temper of democracies. Political 
ideologies are fast infecting the spirit of 
science. There is no recognisable symx)tom 
of the change of heart in Dictators towards 
the horrors and wastefulness of war in 
which their policies, if action, 

must involve their own countries which 
they x^rofess to love and adore. 

Lord Rayleigli has put tlu‘. case for 
scientists thus, It is worth while to enquire 
what basis there is for this indictment, 
and whether in fact, it is feasible, for men 
of science to desist from labours which 
may have a disastrous outcome, or at any 
rate to helx^ in guiding other men to use 
and not to abuse the fruits of those labours ”. 
His own OTunion regarding the general 
criticism of the application of scientific 
discoveries in the methods of modern 
warfare is summarised in a brief sentence, 
I believe that the whole idea that the 
scientific men are specially responsible is 
a delusion born of imperfect knowledge 
of the real course of the process of dis- 
covery ”, 
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ISTobody quarrels with scientific dis- 
coveries. ISTobody suspects the intentions 
of scientists. Nobody doubts the urge of 
scientists to explore the unknown. The 
world is prepared to accept Lord Kayleigh’s 
plea that scientists are not responsible for 
all the atrocities of war, but it is entitled to 
ask “then, who is responsible'?’’ He is 
perfectly right when he says, I venture 
to say that it never occurred to him (Sir 
William Roberts Austen) or to any of his 
hearers (Lord Rayleigh included) that 
thermite had any application in war. ” 
But surely some one must have had the 
necessary vision to discover its application 
to the destruction of civil populations, and 
is that '' some one ” a scientist or a politi- 
cian or a journalist ? But the “world is 
ready to accept the gifts of science, and 
to use them for its own purposes. It is 
difficult to see any sign that it is ready to 
accept the advice of scientific men as to 
what these uses should be. ” The world 
that Lord Rayleigh has in mind is innocent 
of dichlordiethyl sulphide and is not likely 
to mix aluminium powder with red oxide 
of iron, but they form the material on which 
a few gifted men work and demonstrate 
their application to the practical uses in 
peaceful industry. These scientific men 
are said to have no notion that the “ oil, 
very poisonous and violently inflames the 
skin,” and the “great amount of energy 
which is liberated when aluminium combines 
with oxygen ” can have any use for military 
purposes. We believe that there is a wide 
difference regarding the degree of responsi- 
bility attached to scientists investigating 
theoretical problems and those, dealing with 
explosives and poison gases, and it is 
imtenable to maintain that the entire 
school of chemists are innocent of the 
consequences of the pj^oducts of their re- 
searches to the ci^dl populations, or of the 
possibilities of their employment for military 
purposes. Will Lord Rayleigh defend the 
conduct of a well-meaning educationist 
who in the exuberance of his entlnisiasm 
produces a tiger from the jungle for the 
purpose of giving the Sunday School 
children a lesson in natural history and, 
losing control over the beast, lets it loose on 
the unoffending boys and girls ? Would 
the school master be justified, were he to 
protest that “ it never occurred to him 
that the cattle lifter was also a man-eater ”. 
At some stage or other in the course of their 


investigations, scientists must realise the 
probable directions in which their discoveries 
might be used, and must also become aware 
of the consequences of such apx)lieatjon.s, 
because they are reputed to he enclowu^d 
wdth far-sighted vision, and their faculty 
of penetration is undoubted. If scientists 
apoprehend that the “ wnrld ” is morally 
still in swaddling clothes, would tliey be 
justified in willingly placing that excellent 
and indisi^en sable instrument, the “ pen- 
knife ” into the hands of that injudicious 
infant ? The fact is that deep dowm in the 
unconscious part of their minds, scientists 
are essentially patriots and their desire to 
defend their homes wuth mustard gas is 
perfectly natural and honourable, because 
the world has not outgrown the spirit of 
the ancient saying “ that all is fair in love 
and war That the symbiosis established 
between science and war in pre-historic 
times cannot be easily dissociated is re- 
fletcd in Lord Rayleigh’s concluding sen- 
tence, “ I think we may say that the applica- 
tion of fundamental discovuu’ies in science 
to purposes of w’ar is altogether too remote 
for it to be possible to control such dis- 
coveries at the source, and the world 
must for the moment be satisfied wfitli the 
confession, “ frankly , I doubt whether 
can do much 

Healing with the doctrine of pacificism 
not from the standpoint of sentimentality, 
but from the stPondpoint of the facts of 
human nature and human environment, 
Lord Raglan ha-s discussed in liis little 
book The Science of Feace^ what the 
historical and biological sciences liave to 
say on the origin, development and p)rev(m- 
tion Gi war. We confidently hope that 
the British Asscciation for the Advance- 
ment of Science in collaboration with similar 
Associations in America and in the 
European countries will, by the formation 
of the new Division for the investigation 
of the social relations of science, succeed 
in finding a satisfactory solution for the 
vexed problems agitating the world. To 
the objective study of the social relations 
of science inaugurated by British scientists 
whose ultimate ideal must be the establish- 
ment of international peace and harmony, 
India is capable of making significant 
contributions. Is there perfect agreement 
among scientists regarding “results” and 
“ methods ” of study of the Social Relations 
of Science f 
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Lucknow University Studies. 

(Faculty o£ Science.) 


W E have received eight neatly bound 
booklets from the Registrar of the 
Lucknow University, containing lectures 
delivered under the auspices of the faculty 
of science by professors belonging not only 
to Lucknow, but also to th.e Universities 
of Allahabad and Uagxmr. These addresses 
have been published under the Editorial 
supervision of Professor B. Sahni, r.u.s., 
Dean of the Faculty, to whose zeal and 
initiative, this new feature of extra-mural 
intellectual activities of the University 
owes its inception. The addresses cover 
practically all the departments of knowledge 
embraced by the faculty of science, and 
they constitute an impressive record of 
knowledge useful alike to advanced students 
and to the junior members of the staff. 
A comydete list of '''eference works is appended 
to each series of lectures, which must 
necessarily enhance their value for students 
engaged in post-graduate studies. 

It is one of the legitimate functions of the 
Universities to i)ortray the j)art Avhieh they 
play in representing internationally the 


intellectual activities of their xnofessors 
and, in furnishing such a x>ictare, the Uni- 
veT^sity of Lucknow has, through its 
Studies ”, made an attemx)t at an orga- 
nized means, of co-operation, whose results, 
though premature to assess, may have a 
far-reaching importance. Tlu^ subjects which 
have been seh^cted for the Studies ” 
include '' The Theory and Construct are of 
FTon-differentiable Functions (A. U. Singh) ; 
Recent Advances in Indian Palaeobotany 
(B. Salmi) ; Nitrogen Fixation and Alkali 
Soil Reclamation (N. R. Dhar) ; The 
General Field Theory of Schouten and Van 
Dantzig (N. G. Shabde) ” and others equally 
imj>ortant. The scoi.)e of these studies is 
indicated in the preface attached to each 
series of lectures, and the subjects selected 
by the a.uthors have been treated comxjre- 
hensively. Each author has liis own indi- 
vidual plan of xuesenting his topic, but all 
conform to the general principle under- 
lying the scheme. The reader will find in 
these studies an ample banquet, and after 
tasting its sweets, will rise with an ax>petite. 


“ Vitaminised” Foods. 


W ITH the increasing realisation of the 
fact, that India suffers from an 
aijpalling degree of vitamin deheiency, it 
becomes imperative that the vitamin 
resources of the country should be fully 
and systematically explored and a means 
found to increase their xnuduction. The 
most economical way of achieving this 
object would be to improve the '' quality ” 
of foods — both vegetable and animal — ^^vith 
respect to their vitamin content. Attempts 
which have been made in this direction, 
elsewhere, have ydelded highly promising 
results and should constitute the starting 
point for planning a more compreliensive 
scheme of investigation. 

Feeding cows with irradiated yeast in- 
creases the vitamin D content of milk and 
this observation has been fully utilised in 
the production of ' vitaminised ’ milk, 
which has proved effective in the cure and 
prevention of rickets in children. A similar 


enrichment of the vitamin I) Ir.us befu 
effected in the case of eggs by feeding 
poultry^ with irradiated yeast. It is said 
that one of these eggs contains as much 
vitamin D as three teaspoonfuls of cod- 
liver oil. 

The pigmentation of tlu^ yolk of (‘ggs has 
been foimd to intensify by^ fec^ling liens 
with certain types of foods. Hens main- 
tained on a diet of paprilca lay eggs with 
intense colour and a remarkably high 
carotene content. Experiments with uni- 
cellular organisms, like yeast, have shown 
that the composition of the nutrient medium 
influences the formation of tlu^ ribo-flavin, 
aneurin and other components of the 
vitamin B com])lex. The vitamin content 
of the food forage crops is influenced by 
the fertility of the soil and particularly 
by the i)resence of certain catalytic elements 
like manganese and boron. 
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Different Theories of the Spiral Nebulae."'* 

By A. 0. Banerji and ISTizainuddin. 

( Allaliahad Univcrsily, ) 


H ubble found tliat about 97 per cent. 

of e\'tra-g‘alactic iiabulse fall into two 
classes wiiieh are more or less regular in 
shape, [a) those which have no spiral 

amis and are '■' elliptical in sliape, {b) those 
which possess true spiral ” forms each 
form consisting of a central ri'gion whieii is 
rather vaguely defined and from wliich two 
spiral arms emerge. 

The elliptical nebulae are classified into 
eight types, namely, Bq, E^, Eg, Eg, E^, 

Eg and E^, the numerical integer being 

nearest to .10 where a and h are tiie 

a 

greatest and the least diameters of the 
projections of the nebulae on the sky. We 
may notice here that Eg nebulae are almost 
circular in shape as in this case Z; > 0-95 a. 

Among tlie spiral nebulfe a much larger 
number consists of a circular nucleus from 
which two or more spiral arms emerge, 
whereas in the second type of spiral nebulae 
whose number is much fewer the arms 
appear to emerge from the ends of a bar- 
shaped mass. 

The remaining 3 per cent, of the nebulae 
including the two Magellanic clouds are of 
irregular shape. 

The spiral shapes of the nebulae raise 
great difficulties and several tlieories have 
been suggested to explain them. We shall 
discuss briefly the more important theories 
in this paper. 

1. Jeam' Theory . — Jeans worked out 
the case of a rotating compressible mass and 
obtained a series of configurations with 
increasing rates of rotation. The surfaces of 
equi-density will clearly coincide witli equi- 
potential surfaces. Here tlie minor axis 
OZ is the axis of rotation. Over the bound- 
ary we get V 4- i oj- {x^ +2/") ““ constant. 
Where is the angular velocity. If be 
the potential at any point of the equator 
and v. 2 ^ the potential at one of the poles, 
vg = + I (where a is the equatorial 
radius). If p is the mean density and b the 


* From a lecture delivered at the Mathematical Con- 
ferencCj Lucknow, March 16, 1938, 


polar radius, then M p a-h and v ~ 
and Vo approximately. 

Jeans thus finds that ^ — Td—. where 

o 27Typ 

ellipticity c ~ - - — • From observed ellip- 

ticity of nebular forms we can find the 
values of and a method can be found 

27Ty p 

out for calculating p. 


Bok has applied Jeans’ method to 
Koches compressible model of a massive 
point nucleus surrounded by an atmosiJiere 
of negligible total mass. He has further 
assumed that this configuration is rotating^ 
with uniform angular velocity around the Z 
axis. As before the surfaces of equi-density 
would coincide with eqni-potential surfaces. 


Let us consider the equatorial seefon of 
the configuration. We ]iav(' at the equator 

if Q is the total potential Q — 

a 

Also if p be the pressure then, = p>. * 

Tlierefove ~ = p ( — 

da ^ \ a- J 

If a is small then >> and -j- is 
a- da 

negative, and so this is a stable (configuration 
since p (h^crc^ases as a incr(‘ases. 

The pressurtc gradient vanishes for the 

va,lu(‘ C q, where we tlum get = 


>So the eejuation for the limiting equi- 
pt/tential surfacce becomes I oo- (;4 + ?r) +• 


yU 

r 


f (a;yM) 


The critical value of tlu^. mean density is 
2 

obtained from = 0-36. 

JiTTyp 

Bok suggests that for p > Po, the surplus 
matter would probably stream out in equa- 
torial plane. 
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Jeans supposes tliat as soon as llie ellip- 
soidal nebulae beconies unstable, £>-as Avill be 
ejected out in tlie equatorial plane along the 
spiral arms and ultimately stars \vould be 
formed by condensations along tliese arms. 

The main difficulty in Jeans’ theory is 
tliat he supposes that ellipsoidal nebulae by 
their very nature are gaseous in composition 
and this is not corroborated by ol)servalion. 
Ills theory lAiles out the possibility of star 
clouds existing in ellipsoidal nebulae. This 
is also not verilied by observation. Our 
own galaxy is probably a highly flattened 
system of ellipsoidal form and is known to 
contain many star clouds. 

Lindblad has also calculated the mass of 
the Andromeda nebula and he has found 
that the luminous part of the nucleus is 
composed mainly of stars like our Sun. 

The observed spectra of ellipsoidal nebulce 
cannot be explained by Jeans’ theory about 
their composition. 

Jeans’ theory would give a long-time- 
scale for the age of stars whicli are believed 
to be formed in the spiral arms of the nebnlce 
but Bok has pointed out that long-time-scale 
presents many difficulties which wmuld 
disappear if you accept the short-time-scale. 

2. Brown' H Theory . — Brown assumes that 
originally every spiral nebulae was a highly 
flattened liomogeiu'ons ellipsoid of revolu- 
tion inside which the gravitational force of 
attraction is of the form —Air, — A;//, — Cz, 
Later on, minor variations in the uniform 
density are assumed to be due to perturb- 
ations caused by rather close encounters 
with passing galaxies. These j)erturbatioiis 
also lead to the formation of the spiral arms 
of the nebulge. Brown further concludes 
that after the encounter the spiral arms 
gradually coil up and the nebulce ultimately 
reverts to its original ellipsoidal sliape. 
According to him the spiral form is not a 
permanent structure and its formation is 
being repeated more or less periodically by 
encoimters. 

Inside the homogeneous ellipsoid of revo- 
lution all stars will have the same angular 
velocity. Brown superposes on the uniform 
density, the additional small density 

SjlO- “ A cos ^2^ ~ 2q log 

A < < constant density. Here r and ^ are 
the co-ordinates in the equatorial plane and 
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d is the angle which the radius vector makes 
with the polar axis. We now see that 
. , r 

cf> — q log - = a IS equation to an equi- 
ct 

angular spiral. 

We may also notice here tliat tlie factor 
sin- 6 in tlie superposed density leads to 
rapid density decrease perpendicular to the 
equatorial plane. Here q is the tangent of 
tlie angle which the radius vector makes with 
the tangent at any point of the spiral. As 
the superposed density is a periodic term, 
it may cause the resonance trouble. So in 
Brown s theory it is necessary to add another 

term Sscr — — ju, log ^ , where g, is of the 

same order of magnitude as A. This extra 
term leads to a gradual density decrease as 
r increases. 

We also find that on account of super- 
posed density the rate of angular motion is 
slower in the front regions than in the back 
regions. Hence it leads to the gradual coiling 
up of the spiral like a watch spring. 

Assuming the density of galaxies in inter- 
galactic space to be Brown calculates 

that in every 10 years there will be an 
encounter wliicli would h^ad to spiral form- 
ation. There is one great drawback in 
Brown’s theory — apart from tlie small 
superpositions lie assumes uniform density 
throughout the galaxy even perpendicular 
to the equatorial 5 is not 

borne out by observation. Moreover there* 
is also no evidence yet to show that spiral 
formation is a periodic phenomenon. 

3. The Theory of Vogt 1 1 Lamhrecht . — 
In accordance with this theory most of the 
mass of the spiral nebulie is supposed to be 
concentrated in tlie nucleus. So that every- 
where outside tlie nucleus the gravitational 

force may be taken to va,ry as r being the 

distance from the centre of tlu* nucleus. In 
addition to the force of attraction, they 
assume that there is also a force of repulsion 
proportional to the distance from the centre 

of nucleus. If h is the areal constant, n -= - 

r 

and 6 is the position angle, we get our 

, . d^u , vM XT, • 

equation ^ -r m = -p- - 


r 

a 


2a^ si 


sin^d, wffiere 
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we get, 

Q 4- const. 


If cr lias a small value between 0 and 

then spiral orbits will be formed. For large- 
values of or convex hyperbolas will result. 

Vogt finds that for Andromeda nebula a- 

is small and equal to ^ 

50 r' 


Critic I fini of Vogt\<i Theory . — The main 
objection to Vogt and Lambr edit’s theory 
is the assumption of the force of repulsion. 
They did not give any explanation of its 
cause. It is analagous to cosmic force of 
repulsion in Einstein’s theory of Eelativity 
wdiich is believed to expalin the so-called 
phenomenon of recession of g^'laxies. The 
theory does not satisfactorily explain why 
should there be two arms in the spiral nebulae.. 
Lambrecht tries to explain it by ascribing it 
to encounters. Moreover there is no justifi- 
cation in assuming that the mass is concen- 
trated in the nucleus. Hacker has also 
criticised Vogt’s theory. He has pointed out 
that the spiral orbits would also have a 
point of inflexion . Moreover the form of the 
spiral orbit as given by Vogt’s theory does 
not very well agree with the observed spiral 
arms of the ncbulse.. The orbit according to 
Vogt’s theory proceeds rather steeply out- 
wards after reaching the point of inflexion. 


4. Li-ndhlaTs Theory. — Lin db lad assumes 
that there is a small condensed nucleus 
which is surrounded by a spheroidal galaxy 
of stars of uniform density from whicli 
spiral arms emanate. He takes the mass of 
the micleus to be AM and the total mass to 
be (A -f- 1) M. For orbits in equatorial plane 
Lindblad gets the equation 



where / = 


AyM _3 ryM ' ae — are^ 


-j- arc 


sin 



where e is the eccentricity of the meridional 
section, a is the semi-major axis and 6 is the 
longitude. / is measured positively towards 
the centre. The first term in / arises from 
the nucleus and the remaining terms from 
the outer ellipsoid of revolution. 


After substituion and integration Ave get 



yM^ 

h^a^e 



1 

e Hr 


) 


arc sin aeii + 


CL VI —a-eht- 
eu 


+ 


4 

3 


\cCeu 


] 


+ 


Lindblad has proved that tidal action will 
cause a slight pertmhation which will not 
change h but will increase e by a small 
amount Sc. Lindblad has put symbolically 


the above equation as 



+ 


If i- be the semi-major axis of undisturbed 

Uq 

elliptic orbit just before perturbation, then 
the spiral form wnuld be possible provided 
{'iIq) is positive. If (/>" (Ko) is negative no 
spiral form is possible. So when cj>" {Vq) = 0, 
w'o get the transitional ease. If there be 
little mass in the nucleus, that is if A is 
small, there is great possibility for the form- 
ation of the spiral arms. 


JAndhlafVs ’Recent I)Lvestlgations. — In a 
recent paper Lindblad has assumed that the 
stellar system may be divided into a number 
of sub-systems of approximately the same- 
extension in the galactic plane but wdth 
dilferent degrees of flattening tow^ards this 
plane and different speed of rotation at the 
same distance from the axis. 


The sub-system of greatest flattening 
towards the galactic plane is represented by 
the Milky Way clouds and one of the smallest 
flattening and smallest velocity of rotation 
is rep>resented by the distant globular culsters. 
He also assumes that no given natural 
system of objects w^ould belong to a single 
sub-system, but would spread over a number 
of such sub-systems. Spectro-graphical 
determinations of the rotational motions of 
the nebula?, show a fairly uniform angular 
speed of rotation in the central parts of the 
systems. It is extremely probable that in 
tiie outer less dense regions, the angular 
velocity^ is far less than in the central parts 
and that in these regions it decreases 
rapidly. 

Perhaps the transition between these two 
states of motion is fairly rapid. Lindblad 
has shown that asymptotic spiral orbits will 
naturally occur in such cases. Moreover due 
to the escape of high velocity objects and 
formations of condensations all rotating 
systems will become flattened with age and 
the condition that is necessary for formation 
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of asymptotic spiral orbits will automatic- 
ally be realised after some time. 

Lindblad has shown that in the outer 
regions of the central system there would be 
a marked tendency towards a formation of 
local condensation of matter. He suggests 
that as the result of an encounter between 
two such condensations near the edge of the 
spheroidal system, one condensation may 
move in an asymptotic orbit and cause the 

initial disturbance ” to produce the spiral 
form. So according to him tidal ejections 
due to outside cause sucli as encounter with 
passing galaxies, are not essential for the 
formation of two or more spiral arms. 

Lindblad has also suggested, contrary to 
Togt, that the points of ejections should 
have a tendency to recede relatively to the 
matter at the edge of the central system in 
opposite direction to the rotation. It is 
quite possible that these points of ejections 
may be fixed in space. According to 
Lindblad when the spiral arms are fairly thin, 
the decrease of size and mass of the central 
system may be neglected and spiral arm may 
without much error be supposed to indicate 
the real orbit of a single particle of the arm 
(M. 81). In the case of nebulae of heavier 
arms continuous decrease of the central body 
by the formation of arms must be taken 
account of and the arm no longer represents 
exactly the orbit of one of its particles (M. 51). 

Lindblad’s theory seems to be much more 
tenable than any other theory so far put 
forward as he does not make any untenable 
assumption ccncerning the structure of ellip- 
soidal and spiral nebulae. 

Wellmaris Theory , — Wellman has assumed 
that a slow expansion of the system due to 
a secular decrease of its mass would make 
all ellix^tical orbits of the system take the 
shape of very close spirals. He assumes that 
there is a difference in the rate of exx)ansion 
between outer and inner orbits and that the 
spiral arms are the loci of the ejected matter 
that comes out as a steady outflow from 
diametrically opposite points of the system. 
Although these assumptions are very inte- 
resting they can hardly be applied to the 
actual system. 

Jehle has tried to explain the spiral arm 
by generalised theory of wave-mechanics. 

ISTarlikar and Moghe have suggested that 
the two-dimensional geodesics of an expand- 
ing spherical universe have spiral arms, but 
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their theory has been criticised by McCrea. 
Narlikar has also replied to the criticisms of 
McCrea. 

In conclusion, it may be mentioned that 
no satisfactory theory about the formation 
of spiral arms can be established until and 
unless we can have a more thorough know- 
ledge of the constitution of the galaxy. The 
recent investigations by Plaskett and Pearce 
tend to show that inter-stellar matter 
extends throughout the local cluster aud 
that t])ere is a gaseous substratum involving 
the local system and perliaps extending 
beyond it ” a continuum rather than a 
cloud They have also found that the 
inter-stellar diffused matter partakes in the 
rotation of tlie galaxy and they believe that 
the whole galactic system is immersed in 
a gaseous substratum consisting of atoms of 
various elements, the density being of the 
order of 10“-®. '' The separate atoms while 

obeying the ordinary gas laws partake in a 
rotational movement around a distant 
central mass in galactic longitude 325°. The 
observed rotational accelerations seem to be 
the same as for the stars so that the atoms 
are not subjected to any appreciable radi- 
ation xH’essure from the central mass.” 

From observational matter now available 
we may accept the view that the space in 
our stellar system, at least to the distance 
observed, is pervaded by very diffuse matter 
in the gaseous form of a composition similar 
to stellar matter and ionised by general 
radiation of stars. 

The authors are studying the problem of 
the spiral arms by assuming a central rotat- 
ing homogeneous mass of finite dimensions 
(not small) surrounded by a rotating gaseous 
and ionised matter of low density, so that 
apart from the gravitational forces, electrical 
forces are also to be taken into account. 
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Donnan Equilibria in Biological Processes. 


By K. E. Dixit. 
{Gujay'ai College^ Ahmedahad.) 


The Living Cell as an Os:\roTic System 
AND Its Per:meability to Water.^^ 

TF the living cell behaves as an osmotic 

system, we can apply thermodynamics, and 
the values of the constants like molecular 
weight obtained by using the cells as osmo- 
meters, should agree with those found by 
means of non-li^'ing systems. 

A typical mature plant cell may be con- 
sidered as consisting of a solution of various 
electrolytes and non-electrolytes (the cell 
sap) enclosed in a seniipermeable membrane, 
the extremely thin protoplasmic layer (proto- 
plasm). The latter forms a closed sac lying 
against the semi-rigid cellulose wall (the cell 
wall) which in most plants is permeable 
both, to water and solute. The pressure 
exerted by the sap keeps the cell wall under 
a certain tension to which is due the normal 
state of rigidity (turgor) of the cell. When 
a plant cell is placed in pure water or in 
a solution hypotonic with respect to its 
contents, entry of water due to end-osmosis 
is generally prevented by the rigidity of the 
wall. When on the other hand, a cell is 
placed in hypertonic solution, exosmosis 
occurs, the sap diminishes in volume and 
the encircling protoplasmic layer retreats 
from the cell wall, which loses its tension. 
By placing cells of the same kind in solutions 
of graded concentration it is possible to find 
for each solution that particular concentra- 
tion in which plasmolysis is barely percepti- 
ble. 

H. de Yries^^' using the leaf cells of 
Tradescantia discolor as osmometers deter- 
mined the molecular weights of ralfjnose and 
sucrose. Similarly, the cells of Bpirogyra 
were used as osmometers by Overton. 

Probably no other kind of animal cell has 
been as extensively employed for investi- 
gation of osmotic phenomena as the red 
blood cell. These isolated cells are easily 
obtained at any time and in any desired 


Lucke and McCutcheon, Physiological Reviews^ 
1932, 12, 68. 

H. de Vries, Zeit. PhysiJe. Chem,, 1888, 2, 415. 

H. de Vries, Bot, Zeit., 1888, 46, 394. 


quantity, they have relatively a simple 
structure, tliey can be kept in usable condi- 
tion for a longer period of time than any 
other kind of cell, and unlike many other 
isolated cells erythrocytes show no seasonal 
variation. Its osmotic properties are perhaps 
more influenced by slight environmental 
changes than is tlie case with any other kind 
of cell. In common with other cells the 
erythrocyte is freely permeable to a great 
variety of organic compounds wdiereas it is 
impermeable to salts as such. However, 
unlike most other cells, the erythrocyte is 
permeable to many anions, so that the 
exchange of anions may take place between 
the cell and its surrounding medium. For 
example, it is well know'ii that HGOs”* when 
its amount increases in the blood corpuscle, 
is exchanged for Cl“ from the plasma. 
Hamburger^® first establislied the fact that 
the relative osmotic pressure of solutions 
may be determined by using the erythrocyte 
as osmometer. E(][ually convincing experi- 
ments were performed by Ka‘ppc,''^ Iledin,^^ 
and others. 

As in the case of plant cells it is possible 
with a muscle to determine the strength of 
a solution in which tlic muscle neither gains 
nor loses water (a solution which is isotonic 
with the muscle). Such experiments show 
that both plant and animal cells obey the 
laws of osmosis (based on thermodynamics) 
so long as they remain alive and uninjured, 
he., as long as the semipermeability of their 
surfaces is preserved. 

Similar experiments have been performed 
with leucocytes and spermatozoa,'’-"^^ muscles 
such a.s the gastrocnemius or sartorius of 
frogs,^^ wutli certain plant cells of regular 
geometrical form like the x^^iji^^^^6*hymatous 
cells of the. stem of Tradescmrtm clongatal^^ 
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with yeast cells, and also with egg cells of 
Echinoderms, Arabaeia punctalataA^ 

Gramer^^ has formulated the problem of 
permeability of water as follows ; Is the 
water content of the living cell dei)endent 
entirely on osmotic forces or is it dependent 
also on the inhibition of the lyopliilic colloids 
of the cell content f ” In the former case, the 
water would be entire!}^ free, in the latter 
a fraction of water would be bound and 
incapable of taking part in osmotic exchange. 
Gortner,^® however, points out that there is 
‘ an insensible gradation from water which 
is an integral part of ])rotoplasmic structure 
to that which is simply the medium in whicli 
the protoplasm is suspended 

It is well known that electrolytes play 
a prominent r61e in the properties of cells. 
The effect of low concentrations of electro- 
lytes on permeability to water has been 
investigated by the use of unfertilised 
Arabaeia eggA'^ These experiments clearly 
showed that chlorides of univalent cations 
tend to increase permeability to water, 
while those of bivalent cations tend to reduce 
permeability, to its value in sea-water. It 
is reasonable to infer that the low permea- 
bility values obtained in sea- water are 
dependent on the presence of Ca and hlg. 

Effect of activation (fertilisation) of echino- 
derm eggs on the permeability to water has 
been investigated, and of the many chemical 
and physical changes that occur in the egg 
cell on fertilisation, its increased permeability 
to water-soluble and diffusible substances is 
regarded by Lillie^- as of fundamental im- 
portance. Evidences of such permeability 
change, quoted by Lillie, are increased 
electrical conductivity, the readier entrance 
of substances like alkali and certain dyes, 
the loss of certain substances (^.y, pigment), 
from the fertilised egg, and the fact that pure 
isotonic solutions of sodium salts, which are 
knowm to increase permeability and to 
serve as activating agents, do neither in the 
presence of calcium or magnesium salts or 
anaesthetics. 
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In this connection the observation of 
Loeb^^ is recalled that parthenogenetic agents 
are in general cytolytic ones. This is true of 
the pure salt solutions and acids [e.g., 
butyric) ordinarily used to activate the egg 
artificially, a-s well a;S agents less often used, 
such as eicctric currents, heat and mechanical 
stimulation. Lillie sees a close connection 
between the activating effects of these 
agents and their stimulation of irritable 
tissues. In the ease of both activation and 
stimulation he regards the first step as the 
increase in permeability of the cell surface, 
as the result of which occurs a change in 
electrical polarisation ; electrical changes, he 
regards, as the critical phenomena which 
brings about either activation or stimula- 
tion. 

Lillie also concludes that fertilised eggs 
are several times more permeable to water, 
than are unfertilised ones. The increase in 
permeability is not instantaneous. It begins 
probably 2 to 4 minutes after insemination 
and is in. greater part completed during the 
next 10 minutes. 

The permeability of the unfertilised egg 
of the seaurchin, Arabaeia.^ is about O-.l, in 
the fertilised state it increases two to four 
times, wliilo tbe permeability for the liuman 
red corpuscles is of the order of magnitude 
3*0. In membranes of living systems an 
extreme range of permeability is found from 
practically complete impmineability to free 
Ijermeabiiity. Thus, under certain condi- 
tions, tlie membrane of tlie egg of Fundulus 
is i)ractically inipernieablc to water ; the 
other extreme is found in the cellulose wall 
of many plant cells which permit free dillu- 
sion of water. 

Donnan EQuiLiBuruM IN Blood 
CoKPUscLi:s.^^-“° 

B. Warburg^^ was tlie first to apply the 
theory of Donnan Equilibria to red blood- 
corpuscles, and considerable progress has 
been made during, the last few years. 

It is well known that the red corpuscles do 
not possess any nucleus, and as a r(>sult the 
metabolic processes are either conipletely 
absent or play an unimportant part. 
Eurtlier these cells are impermeable by 
micellae and simple cations like Na'^, K"** but 
are permeable to anions like II CO^", Cl“. 
Thus all tlie necessary conditions for Donnan 
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equilibrium are apparently fullilled, and this 
equilibrium condition between the liquid 
within the cell and the serum outside it may 
be represented diagram matieally as follows : 


Eed corpuscle. 
Hb 


Serum. 

P 


Hb- ' 

1 


X 

1 

ci- 

(■ B+ ■ 

h 

!J 

■ B+ - 

HCO 3 - J 

(1) 

c 

= j 

(2) 


P- 

ci- 

HCO3- 


wliere B+ — sum of the cations ]S[a+ and K+. 
Hb = haemoglobin. 

Hb~ = haemoglobin anions. 

P = serumprotein. 
p- = serum])rotein anions, 
a, etc., are the concentrations. 

The red corpuscle also contains other 
proteins besides haemoglobin, but they are 
present in such small quantities that 
they ma^’- be neglected in an approximate 
calculation. Further in order to simplify 
the calculations, we shall assume that botli 
the solutions are dilute and ideal or the 
simple theory of Donnan^ can be applied 
to the system. 

Hence 

(Cl-)i (HCOr)i _ (C1-), + (I-IC03-)x _ 
(Cl-)3 ” (HC03-)2 (C1-)3 Hh (HC03-)3 ’ 

where the brackets denote as usual the 
molar concentrations. With the same assump- 
tions the conditions of the osmotic equi- 
librium give the following relation 
(B +)3 + (Cl -)2 + (HCO 3 -) 2 = + (Cl-)i 

+ (HC03-)i -f (Hb) 

where (Plb) is the total concentration of 
hienroglobin in the cell. These two relations 
give for r the following relation : 

h + e a (Hb) — x 

'■ = 2 / + . - 1 - 2 (y + 0 ) 

a H- (Hb) — X 

“ 2 [( B ^-)2 ' 

A study of the chloride and bicarbonate 
distribution between x>lasma (venous) and 
spinal fluid, and plasma and ascitic fluid 
has been made by Muntwyler, Way and 
Pomerene^^ and they conclude that the 
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concentration and distribution of electro- 
lytes in body fluids are governed by the 
factors outlined for the Donnan equi- 
librium. But their results as well as those of 

( 01 -) 

Hastings and others^^ show that 

(t' l ;2 

(HCO 

is slightly less than which means 

(HCOg )2 

that the conditions for the simple Donnan 
equilibrium are nearly but not exactly 
fullilled. But this is what could be expected 
for in the simple theory we assmne tliat both 
the solutions are very dilute and ideal, 
and we neglect the possibility of the forma- 
tion of the ioncornplexes as well the adsorp- 
tion of the ions. For a better agreement, 
more exact theory will have to be developed. 

We have seen that the red corpuscles are 
not permeable by the cations, but Robinson 
and ITegnauer,^® performed experiments with 
the plasma of cats and rabbits (which have 
received large intraperitoneal injections of 
isotonic glucose) and they conclude that when 
the electrolyte balance of the plasma is suffi- 
ciently altered, the red blood cell membrane 
may become somewhat permeable to cations. 

Physico-Chemical Factors Afeecting 
Intra-ocular Liquid.^’ 

The earliest conception of the nature 
of the intra-ocular fluid was that it represent- 
ed a secretion by the eiutheliuni of tlie 
ciliary body, a conception based on insecure 
and inadequate evidcuice, mainly anatomical 
in nature. During the last thirty years 
there has existed alongside tliis view, the 
theory that tlie fluid in tlie anterior chamber 
was formed by simple (iltration from the 
capillaries of the eye. Lat(‘r ]>]iysico- 
cliemical r(‘scarches of D uk e -Elder have 
given rise to the theory tJiat this fluid is 
essentially a dialysate. We shall describe 
here the work of Duke-Elder^® in detail. 

The constituents of the serum ar(^. j)resent 
in the intra-ocular fluid, these constituents 
may be divided into three groups of sub- 
stances deq)ending on the physical state of their 
molecules in solution, colloids, non-ionised 
and ionised crystalloids. All the substances 
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in. colloidal aggregation are found in the 
intra-ocular fluid, but in much less con- 
centration than in serum : proteins, fats, 
immune bodies and ferments. All the pro- 
teins of the plasma are found in the intra- 
ocular fluid, they are found here in the 
same relative proportions in which they 
occur in blood, and they are specifically 
identical. They thus appear to remain 
unchanged in their transit from the blood- 
vessels to the eye. The diffusible non- 
dissociated substances are partitional be- 
tween the intra-ocular fluid and the blood 
serum in approximately equal amounts. 
The more important constituents are 
sugar urea and the non-protein X. The 
dissociated diffusible substances are un- 
equally distributed. In each case the 
cations have a partition coefficient > 1 , 
and the anions a partition coefficient < 1 , 
the former being in less and the latter in 
greater concentration in the intra-ocular 
fluid than in the serum. Cations are 
Ka, K, Ca and Mg and the anions are CT, 
SO/ and PO 4 '''. 

Duke-Elder finds that the osmotic pressure 
of the intra-ocular fluid is less than that of 
the capillary plasma by an amount detei- 
mined by the excess of colloids in the latter. 
It is a small fraction only (about 0-3 to 
0*5 per cent.) of the total osmotic pressure 
(approximately 6,000 mm. Ilg). 

Duke-Elder also studied the intra-ocular 
fluid formed under abnormal conditions : 

( 1 ) In the first series of experiments the 
permeability of the capillary walls is 
altered. He finds that when the permea- 
bility is increased very definite changes 
take place in the chemical and physical 
properties of the intra-ocular fluid, which 
are essentially the same no matter wffiat 
method is employed to alter the permea- 
bility. The fluid so formed differs from 
the normal by approximating more nearly 
to the constitution of the plasma. The 
colloidal non-diffusible substances — proteins 
etc., are increased. The colloidal non- 
diffusible substances which are not ionised, 
such as sugar, are practically unchanged 
in concentration. The ionised salts are 
partitioned unequally ; the negatively 
charged anions show a diminution, and the 
positively charged cations an increased 
concentration. In a similar way physical 
properties vary in the direction an excess 
of colloids would lead us to expect, - 
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( 2 ) In the second method Duke-Elder 
altered the composition of the blood, either 
by varying the concentration of the normal 
constituents or by adding new substances 
to it. (This is of importance from the point 
of view of the local availability of drugs 
in the eye.) He finds that colloidal sub- 
stances enter the eye, only in traces, if at 
all. Diffusible substances which are not 
ionised enter the eye freely, rapidly attain- 
ing therein a concentration equal to that in 
the plasma. Diffusible substances wdiieh 
are ionised behave in a manner depending 
on their electric charge. Aniens — negatively 
charged substances like chlorides — readily 
pass into the eye, but cations do so only 
Avith difficulty. 

Duke-Elder^^ analysed this experimental 
data, and assumed that the simple theory of 
Donnan may be applicable to this system. 
If Donnan s theory is applied the condition 
of equilibrium could be diagrammatically 
represented as follows : 

Capillary blood. Aqueous humour. 

P 

Na+ JP-' 

(Cl- 

( 1 ) 

where P = protein 
cal relation 

(Ha"*‘)aq. X (Cl )aq. — (hi a'^)bloQfl X (Cl )blocd. 
Duke-Elder^^ found experimentally that 
L.H.S. =148*8 and R.H.S = 1-19 -3, wdiich 
is a very satisfactory agreement with the 
theor^^ 

Eased on this experimental data, the 
theory of dialysation w^as elaborated by 
Duke-Elder ; that the intra-ocular fluid 
is in thermo-dynamical equilibrium with the 
capillary blood, and is a dialysate of it, 
the dialysing membrane being the capillary 
walls, it is thus comparable in its origin 
and metabolism with tlie tissue fluids else- 
Avhere, and differs from them qualitatively 
only as a consequence of the relative 
impermeability of th(^ capillaries of the 
eye. The capillaries vary in their permea- 
bility throughout the different tissues of 
the body, being adapted to suit tlie needs 
of each particular organ, and their almost 
complete impermeability in the eye may 
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Na+ Cl- 
( 2 ) 

. This gives the tlieoreti- 
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be regarded as a biological adaptation to 
keep the intra-ocular fluid as far as possible 
free from colloidal substances so that it 
remains optically homogeneous. 

SU’ELIJNG OP PrOTELV GeLS.^0 

The swelling of proteins is a subject of 
exceptional importance. The swelling of 
silk, cotton and wocd llbres, of cellulose, 
and of various otlier plant and animal 
tissues, are tlie exaurples of this type of 
swelling. We have to deal with this type 
of swelling in tlie various manufacturing 
and biological rmocesses. 

A dry leaf of gelatin will, w'hen placed 
in pure water, take in water and swell. 
This phenomena of imbibition-swelling can 
be prevented by applying pressure to the 
gel, and tliis equilibrium swelling-pressure 
may reacli very high values wIkui the gel 
contains only a relatively small imoportion 
of the solvent. The nature of the intra- 
rnicellar or oxtr-a-micellar forces that deter- 
mine this taking in of wat(U‘ are not yet 
fully understood. There exists, however, 
an apparently different sort of swelling, 
which w^e may call secondary or osmotic 
swelling. A ihece of gelatine which has 
been fully swollen in pure wnter wall sliow^ 
a further and much greater s\velling in 
dilute acid or alkaline solutions. The 
forces concerned here are not great and a 
relatively small pressure is sufficient to 
prevent tliis type of })rotem swelling. 

Procter and Wilson^®-^^ consider tliis as 
a special case of Donnan’s general theory 
of membrane equilibria. When gelatin is 
immersed in a dilute solution of an acid, 
combination takes jjlace betw(‘en gelatin 
molecules and the hydrogen ions, resulting 
in the formation of an higlily ionisablc 
salt of gelatin (formation of anon-diffusible 
gelatin cation), the anion of wliicli is tending 
to dilinse, and exerts on the jelly mass an 
outward wdrich produccss an increase 

in the volume of - the. jelly ])roportional 
to the magnitude of the pull, in pure 
water, combination must take place, 
although probably only to a very slight 
extent between the gelatin molecules and 
the hydrion of the slightly dissociated 
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water, leaving in the jelly a corresponding- 
excess of hydroxyl ions which tend to 
diffuse outward causing the jelly to swell. 
According to the simple theory of Donnan 
the ionic products on each side of the jelly- 
water interface are equal, but the sums of 
tlie diffusible ions in the tw'O systems are 
unequal. This inequality of the diffusible 
ions in the tw'O systems causes an osmotic 
pressure in tlic jelly, wdiieh is gre^ater than 
the osmotic pressure in Ihe external fluid. 
Tliis osmotic exc(‘ss is the force which 
causes the jelly to swell, then* is also a 
counterforce due to the elastic/. ])i‘ 0 ])erties 
of the framework. 

Procter carried out experiments to verify 
the theory. He assumed tliat th(‘ gelatin 
salt is comple.tcdy ionised. If GIT'" re- 
presents the gelatin ions, /.c., gc^hitin mole- 
cules combined w'ith H'", the state of equi- 
librium is represented diagrammatically as 
below : 


Jelly. 

c G H-'- 
y H+ 

y + Cl- 

aud y iy + -) = 


External solution. 
H+ 

01- .r 
Procter found tliat 


tills equation is saJislied qualitatively. 


On the quantitative side the original 
Procter-Wilson theory gives only a rough 
approximation and requires modification 
in the light of later Icnowdedgo.^^ Jhnetor- 
Wilson theory of gelatin swelling is based 
on.tko- Donnan equations,^ and tluvse were 
worked ont for diffusion into a volume 
sufficiently la,rge, or for very dilute ideal 
solutions only. Expcaanients c/arried out 
on such systems sliow^ thaT as soon as 
structure begins to ajipear in a systcan, the 
simple ealciihations based on J)onnan\s 
equations^ can no longer be aiiplicd in their 
unmodified form. 


Dennan’s original equations start wdth 
the assumi>tions tliat though the colloid 
ion is under mecliani(*al restraint, all other 
ions and molecuh^s are free from mechanical 
restraint. Tliis liypotlietical easc‘. is realised 
in a system wdiere a imaiibrane divides an 
entirely fluid system, he., wliere tlie colloid 
is a sol, but as soon as ^xe turn to consider 
gels, a different state of affairs make itself 
manifest. Ions and molecules can diffuse. 
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through weak gelatin jellies as freely as 
through water, but as soon as the gel has a 
setbing concentration of more than about 
15% this is no longer the case, and by a 
time a 20% setting concentration is being 
considered, the hindrance to the migration 
of both water and dissolved substances 
is being considerable. In tlie tissue such as 
a muscle there is about 25 % of protein and 
there is still a fair amount of freedom of 
movement for small molecules and swelling 
due to the establishuieiit of Donnan 
equilibria takes place in acid and alkaline 
solutions. In skin where the protein con- 
centration has increased to 35%, the freedom 
of movement of small molecules is still 
further reduced and the osmotic swelling 
is reduced accordingly. When we come 
to the groux 3 of fibres which in equilibrium 
with water contain 25 to 30% of water to 
75 to 70% of protein, the structural arrange- 
ments of the long protein molecules must 
be such that nothing but long, line capillaries 
remain for tlie small molecules to diffuse 
through, and the rate of diffusion is impeded. 
The mere crowding together of protein 
molecules leads to a reduction of the space 
available for free w^ater and calls for the 
introduction of new and unknown factors 
into the simple equations. 

Ionic ISTature of Enzymes. 

The Donnan equilibrium furnishes a 
test for the ionic nature of any diffusible 
substance,^^ since the ratio of the con- 
centration of any ion on tlie two sides of a 
membrane must be equal to the ratio of 
the concentrations of any otlier ion of the 
same sign and valence, whereas a non- 
ionic substance would be equally distributed 
on both sides. Expressed mathematically 
the equation is 

in which (A/) is the concentration of an 'n 
valent negative ion inside the membrane, 
(Ao) is the concentration of the same ion 
outside. E, C, etc., are any other diffusible 
ions present, having the valence m, I, etc. 
In order to test the ionic nature of a sub- 
stance, therefore, it is only necessary to 
set up such an equilibrium system, measure 
the concentrations of some ion such as 
hydrogen or chloride and compare this 
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ratio with the concentration ratio of the 
substance under investigation. The only 
difficulty lies in the fact that the equation 
predicts only the concentration of the ions 
and not the total concentration, so that if 
the substance is not completely ionised, 
or is combined in non-ionic form in the 
solution, the determination of the total 
concentration wall not lead to the correct 
ratio. In other words, if the experimental 
results do not agree witli tlie ratio, the dis- 
crepancy may be due to complicating 
factors and no definite conclusion can be 
drawn, whereas if they do agree, the con- 
clusion seems justified that tlu^ substance 
is ionic. 

Northrop applied this method to the 
distribution of trypsin and found that 
trypsin behaves like a monovalent positive 
ion from pH 2 to 10 -2^ At tins point 
it behaves as though it were unionised and 
on the alkaline side of 10 *2 becomes a 
monovalent negative ion. The experiments 
in this strongly alkaline range, however, 
are not satisfactory. Northro])^’^ lias also 
found that the ratio of the concentration 
of pepsin inside^, of gelatin or egg albumin 
particles to the concentration outside is 
approximately equal to the ratio of chloride 
or bromide ion under the same conditions. 
This is true over the rang'c of pH from 
1 to 7, and in the presence of various salts 
and acids. It follows, therefore, that 
pepsin is monovalent anion, and also tliat 
the enzyme does not form a compound 
with gelatin nor is the degree^ of dissociation 
alTeeted by changes in pH in the range in 
which the enzyme is active. The enzyme 
becomes very unstable on tlie alkaline side 
of pH 7. 

We shall now describe certain reactions 
which at least qualitatively can be explained 
on the basis of Donnan's theory. For 
example, it has long been known tliat dilute 
solutions of certain electrolytes will stimu- 
late the action of enzymes. Falk®® sliowed 
that dilate solutions of Mn- 204 , MnCk, 
MgS 04 , CaCls and BaCU increased the 
activity of castor bean lipase toward etliyl 
butyrate. Calcium and magnesium salts 
accelerate tryptic digestion,®^ aluminium 
sulphate and monophosphates in dilute 
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solution have been found to stimulate 
enzyme activity/® potassium bromate in low 
concentrations stimulates the digestion of 
casein by trypsin.®^ N'ot only is it possible to 
stimulate the activ ity of enzymes with salts 
but their presence is also capable of increas- 
ing enzyme production by microorganisms.’’^ 

In a series of papers dealing with the 
properties of an anti staphylococcus phage 
and its mode of action on a strain of Staphy- 
lococcus auveas Krueger’^ has shOAvn that : 
In a mixture of phage and growing bacteria, 
phage in or on, the cells is in equilibrium 
with the i)hage free in the medium. Phage 
formation is intimately related to bacterial 
growth and as far as can be determined does 
not occur in its absence. Phage can be com- 
pletely inactivated by high concentrations of 
HgClo and subsequently can be reactivated 
by removal of the Hg'^'^ ions. Similarly 
inactivation witli KCN can be reversed by 
conversion of the ChJ“ into Ag (C]N“) 2 . 

Krueger and West’^ performed experi- 
ments in connection with the accelerating 
effect, of manganous salts on phage action. 
These experiments show that the accele- 
rating effect is not clue to a stimulation of 
bacterial growth nor to an enhancement of 
phage formation. There is a clear-cut lower- 
ing of the lytic threshold and also a change 
in the distribution of the phage between 
the bacterial cell and its environment. 
The Mn^"'' ion increases extracellular fraction 
at the expense of the phage fraction associat- 
ed with the cell. 

Padoa and Tedeshi®^ attempted to deter- 
mine the membrane potential of oxidase 
and peroxidase (which are Fe and Mn 
containing the enzymes) in contact with an 
ionisable salt of the same ions. They find 
that under proper experimental conditions 
it is possible to determine at which pH 
the Mn++ ceases to act as a catalyst, it is 
between pH 6*2 and 6--i. 

PHYSICO-CHEMISTRY of ClTEDDAll 

Cheese Making. 

McDowall and Dolby find that there is 
a delinite evidence of the existence of a 
Donnan equilibrium which controls the 
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Xiartition of ions hetween curd and whey 
and which also involves an osmotic effect 
which determines the concentration of non- 
electrolytes after salting. They show that 
after salting there is a pronounced fall in 
the concentration of calcium, a much less 
pronounced fall in phosphate and lactate, 
and a rise in suliihate in the wheys. With 
curd salted at an earlier stage than the 
normal, the whey contained a higher 
concentration of lactate/w-ater, than did 
tlie w^hey from another portion of the same 
curd which had not been salted. Summing 
up these results it can be said that after 
salting there is an osmotic diffusion of 
water, from the curd tending to dilute all 
constitutents of the whey, while tlierc is 
also a membrane effect wffiich tends to 
increase the concentration of anions and 
decrease that of cations. 

"We can explain these results if we imagine 
a curd particle as being surrounded by a 
niembrane xiermeable to all ions but xji'oteiri 
ions, we obtain the conditions necessary for 
a Donnan equilibrium. It may be shown, 
theoretically, for such a case that tlie addi- 
tion of an electrolyi.e such as sodium cliloride 
will produce a rise in concentrations of 
cations in the outer liquid. The outward 
diffusion of viator may b(^ another result of 
this equilibrium or may be a sinir»le osmotic 
diffusion due to tlie slow rate of diffusion of 
salt into the curd. Tlie concentration of sodium 
chloride inside and outside the particle may 
be brought into e(|uilibriiim (dth(U’ by an 
outward diffusion of water or by an inward 
diffusion of sodium chloride. Lhitil equili- 
brium is establislied, wdiicli may require some 
hours, both forms of diJfusion wull probably 
take place, hlucli of tlu^ water wdiieh diffuses 
out will escape as wdiey and wu’ll contain 
the various Avhey cons titu (mis in a more 
dilute form than prior to salting. 

The Donnan equilibrium will have an 
important eifect in determining the relation 
of the lactic acid in the curd to the wdiey 
acidity at all stages of the process. Any 
factors affecting this equilibrium will thus 
alter the signilicance of the w'hey acidities 
as a means of determining the extent of 
lactose fermentation in the curd. Among the 
factors controlling the equilibrium is the 
ionisation of the curd protein. This Avill be 
affected by the pH and also probably by 
other factors such as heat and rennet action, 
w^hich alter the nature of the protein. It 
seems possible that in this equilibrium lies 
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the key to tlie anomf^lous acidity readings 
mentioned by McDowall and Dolby. 

Membrane Equilibria in Soil Physics. 

Lemmermann and Wiesmann’^ have found 
that the plants are better able to assimilate 
phosphoric acid from the soil, if the soil 
contains silicic acid, probably in colloidal 
form. Stollemverk working with Naaki 
observed that the manures in the form of 
potassium and phosphoric acid, can be used 
more economically when mixed with pure 
natural silicic acid. Silicic acid, SiDo? which 
is negatively charged was of great help to the 
pjlants in the e.ssimilation of food, whereas 
the positively charged iron hydroxide, 
Ee (0H)3, hindered the assimilation of food. 
Sbollenwerk’^ also carried out some experi- 
ments on marshy soil, making use of the 
solubility of the silicic acid in humic acid. 
It appears that the presence of the colloidal 
Substances in the soils leads to a large yield, 
7*.c., to a better possimilation of food. Ap- 
plying the Donnan equilibrium to the process 
we see that the colloids which are undissociat- 
ed and non-diffusible help the dissociatcvd 
substances to diffuse into the plant. Stollen- 
werk’s experiments also appear to indicate 
that singly charged cations are more easily 
taken in the plant in the presence of colloids 
than the doubly charged cations. 

Similar experiments carried out by 
Behrens and Bobertson^** show that 11 ions 
arc exchanged when neutral salts react with 
acid sphagnum peat. An equivalent en- 
trance of the cation into the peat does not 
take place in this reaction. In some cases 
there is an increase in the cation concentra- 
tion of the salt solution, in other cases there 
is an increase in the anion concentration. 
The inlluence of the concentration and the 
nature of the cations and anions upon the 
reaction suggested that tlie exchange might 
be explained on the basis of the establish- 
ment of Donnan equilibrium betweeu the 
neutral salt solution and the acid peat. 

CoixoiDAL Phenomena in Plants 

Colloidal systems involve small divisions 
of matter which expose large surfaces. The 
particles are, however, many times larger 
than the molecules so that ordinary molecu- 
lar and ionic chemical reactions of the dis- 
solved substances, are largely replaced by 


W. Stollenwerk. Zdt, Anorg. All. Chem., 1937, 231, 

192. 

Behrens and Robertson, Zeit. PJlanzenernahr, 
Dungung Bodmknnde, 1931, 23 A, 50. 
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lihysical and chemical reactions dependent 
upon surface forces. A liquid colloidal 
system is a sol and a solid or a semisolid 
system a gel. The protoplasm of plants 
consists of colloidal systems varying from 
emulsions (sols) to moderately stiff gels. 
The solid substances of protox>lasm proteins, 
dextrins, gums, etc., are charcacterised by 
the readiness with which they form colloidal 
systems in water. 

The property-^ of not being permeable to 
substances dissolved in the cell sap is pre- 
served by proto]:)lasm only as long as it is 
alive. As soon as protoplasm dies, it loses 
its impermeability, and the substances dis- 
solved in the cell sap diffuse out. The loss 
of imx^ermeability by the killed cell results 
from changes in the state of the colloids of 
the protoplasm. From the condition of a 
sol they are ti'ansf erred to that of a gel, the 
degree of their disx)ersion decreases, and 
their niieelkx form irregular aggregates, be- 
tween which, canals readily accessible to 
water and solutions are opened. This 
phenomena is called coagulation. The co- 
agulation of protoxdasm may be brouglit 
about by dilTeront causes, such as high 
temx)eratures, poisons, salts of heavy metal, 
acids, alkalies, OjS well as by an excessive 
withdrawal of water or even by mechanical 
X)ressure. In all cases coagulation leads to 
the death of tlie protoxhasm. Tlie x)heno- 
mena of coagulation is, however, peculiar 
not only to xirotoplasm and albuminous 
substances in general, but also to other 
colloids of emulsoid ami suspcTisoid character. 

In many instances pr<>f<>P^asm may be 
dried to a state of complete oir desiccation 
when usually 10 to FJ p. c. of tlie so-called 
hygroscopic moistaro remains witlioiit losing 
its vitality, /.c., the facmlty of returning to 
the sol condition. Thus seeds which in the 
ripening lose all frec^ water and being air dry 
simultaneously suspend all vital 
when moistened, once more return to activity. 
The same is true of many cryxitograms, such 
as mosses, lichens, and some ferns. ]Sht 
only their organs of r(‘production but the 
Avhole thallus of these plants may be reduced 
to an air-dry condition. They return to 
activity when moistened. In such a dried 
X^rotcplasm, therefore, some j^rocesses must 
be going on which alter the dispostion of 
its particles. AVhon stored for a very long 
period, dry seeds lose their power of geminat- 
ing. Under similar conditions dried crypto- 
grams lose their capacity of returning to 
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life. Similar coagulation is observed when 
photographic plates are kept for a long 
time, their emulsion gradually becomes more 
and more coarse-grained and the plates 
lose their sensitivity to light. 

All biological processes are characterised 
by life and the living cell is really a physico- 
chemical transformer which assimilates 
various substances and maintains itself in 
a state of dynamical equilibrium. N'aturally 
many of the problems involving the applica- 
tion of colloidal physics and chemistry to 
protoplasma and plant physiology are but 
imperfectly understood. Still it has been 
possible to explain a large number of 
biological processes, at least qualitatively, 
by the application of Donnan equilibrium. 
Donnan considers an active living cell. 
In such a cell assimilation of substances 
oxidation and decomposition are taking 
place. The products of decomposition are 
excreted from the cell. In short the cell 
is continually changing its state. Isow 
let us suppose that all the processes in the 
cell are stopped only for an instant. We 
are supposing that the cell is momentarily 
dead. To such a cell we can apply the 
laws of thermodynamics. Actually, how- 


An Automobile 

A t the recent conference of the Congress 
Ministers for Industries held in New 
Delhi, Sir M. Visvesvaraya, who attended 
the meeting by special invitation, presented 
his important scheme for the manufacture 
of automobiles in India. India, in 1937, 
imported 16,036 cars and 13,046 commercial 
trucks, totalling 29,082 vehicles whose 
value is estimated at 8 crores. This is 
one of the ‘ Key ’ industries which would 
pave the way for the manufacture of 
aeroplanes and armaments, so essential for 
the country’s defence. 

The scheme provides for the production 
of 10,000 cars and 5,000 trucks when the 
plant attains its maximum capacity. In 
the early stages, however, it is considered 
economical to import 30 per cent, of the 
special parts. 18 to 24 months would be 
required to put the factory into operation. 
In the first year, the factory will devote 
itself to assembling imported parts, some 
of which will be locally manufactured in the 
second year, and in the third year, the 
factory is expected to attain its full size and to 
manufacture the scheduled number of cars. 
150 Lakhs is the proposed capital on 


ever, the cell is continuously w^orking. Our 
procedure in applying the laws of thermo- 
dynamics to the living cells is thus similar 
to the principle of virtual work. 

The most essential facts about a living 
celF^ are (a) its power of speeiric reproduc- 
tion and repair, {b) its capacity for appa- 
rently purposive response and (c) its con- 
tinual exchange of materials and energy. 
We know of no living organisms which 
remain indelinitely in a state of equili- 
brium without the liberation of energy. 
Life, in fact, is a self-perpetuating series 
of events : if the continuity of these events 
be broken by depriving them for a time of 
energy, their normal progress may be 
completely altered or prevented. We shall 
close this article by saying with Dorman.’^ 
* Physical chemists were quite prepared 
to deal with stationary states — and have 
often done so — and would drop no tears 
if a rather naive thermodynamical treatment 
did not x^rovide a complete explanation 


’•*5 A. V. HiU, Trans, Farad. Soc., 1930, 26, 007. 
’6 F. G. Donnan, ibid., 1930 , 26, 675. 

Keceived .lune 2(5, 1938. 


Factory in India. 

wdiich a 20 per cent, return is expected. The 
Government of India's "imstinted support by 
way of a high protective tariff and generous 
X)atronage, is essential for the x^romotion 
of the industry. Other i^rogressive govern- 
ments in the West have allowed similar 
concessions, the imx)ort tariff levied in those 
countries ranging from 50 to 80 per cent. 

The creation of an Automobile Industry 
in the country necessarily' leads to the 
establishment of several other sxiecialised 
industries. The car has some 2,000 separate 
parts and these are provided by the special 
factories. The Volvo Company of Sweden 
which manufactured a little over 6,000 
cars in 1937, had contracts with 100 
Swedish firms for the siqii^ly of parts. In 
India, this industry will use local steel and 
various other raw materials. It will thus 
help to develop mechanical skill of the 
highest order among Indian workmen. It 
will give employment to technically skilled 
young men. A factory like this established 
in the country will develop in our engineers 
and experts, capacity to design and operate 
high class machine industries of every kind 
including locomotives and aeroplanes. 
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Mr. D. N. IVadia 

Mr. D. N. Wadia. 


M e. D. N. wadia retires in the last 
week of October, as Officiating Superin- 
tendent of the Geological Survey of India, 
which organisation he served wuth conspicuous 
ability and distinction for a period of 
17 J years. 

He belongs to the band of pioneer Indian 
scientists who were self-made in the sense 
that they taught themselves the intricacies 
of the science the 3 ^ professed and rose to 
eminence through devotion to wmrk. Hailing 
from Gujarat, Mr. Wadia graduated from 
the Bombay University and joined the 
teaching staff of the Prince of Wales College, 
Jammu, where he was Professor of Geology 
(and latterly Principal) for a period of 
13 3 mars. After the War, in 1921, he left 
the placid academic atmosphere of the 
College and joined the Geological Survey 
at the request of Sir Thomas Holland who 
was then the Member in charge of Industries 
in the Governor-Generars Executive Council. 

Indian geology is the richer for his joining 
the official Survey of the country, for his 
work has brought to light the structure and 
tectonics of the Horth-West Himalaya in 
Kashmir, Gilgit and Hazara. The elucida- 
tion of the geology of a large part of Kashmir 
including Poonch, of the Kanga Parbat 
area and of the remarkable s^mtaxis of 
the JSTorth-West Himalaya — to mention only 
the high lights of his work — will ever stand 
to the credit of this scientist. In these 
pioneering studies, Mr. Wadia has covered 
an area well nigh 12,000 sq. miles in extent 
of difficult mountainous countr^^ between 
the Potwar Plateau of the Punjab and the 
snow-clad Zanskar Eange of the Central 
Himalaya. 

In 1919 appeared the first edition of his 
Geology of India for Stndents. In spite 
of the technical jargon that is inevitable 
in a work of this nature, this well-known 
manual is an eminently readable and fine 
piece of scientific writing with abiding 
literary qualities. It has trained a wdiole 
generation of Indian students in the compli- 
cated stratigraphy of this country and has 
worthily taken the place of the official 


‘ Manual ’ by E. D. Oldham. A completely 
revised third edition of this Avork is now 
in the press and is expected to be publisli<‘<5 
within the next few weeks. 

While in Jammu, Mr. Wadia suffered 
bereavement in tlie loss of his only cDild- 
But he found solace in the company of Iris 
wife, a lady of great charm, simplicity a-nd 
generous impulses. She used always to 
accompany him in the field and share tJie 
difficulties of camp life. But, four yca-rs 
ago, he was denied even this solace wlion 
Mrs. Wadia suddenly took ill and died iir 
camp, far away from the reach of friends 
and of medical help. He has borne tliis 
irrepa,rable loss bravely and maintained Bi« 
characteristic calm ; none but his move 
intimate friends know' of the suffering wliicli 
these bereavements have inflicted on liixii. 

Mr. Wadia is so well known in the scienti- 
fic circles not only of this country but also 
abroad, that it is superfluous to dilate on 
his personal qualities. His great devotion 
to science, his wide cultural interests, liis 
simplicity, helpful disposition and q[niet 
dignity have won him high regard from all 
who have come into contact with him. XTe 
is retiring from service full of academic 
honours. He is a founder member of the 
National Institute of Sciences and the 
Indian Academy of Sciences ; a Bellow of 
the Eoyal Asiatic Society of Bengal and of 
the Geological and Geographical Societies 
of London. He was President of the Geo- 
logical, Mining and Metallurgical Society of 
India for the years 1936 to 1938. His services 
to Indian Geology have been recognised 
fully by his scientific colleagues wdio elected 
him President of the Geolog^^ Section of 
the Indian Science Congress in 1921 and 
again for the Jubilee session in 1938. 

It is with great pleasure that we have 
heard that the Government of Ceylon ha>s 
invited him to be their Government Geo- 
logist after he retires from service in India. 
We wish him godspeed in his new work and 
offer him the best wishes of the scientific 
world in India for a long life of activity in 
his retirement. 
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The Earliest Solution of the Biquadratic. 
The oldest complete solution of the bi- 
quadratic is attributed to Ferrari (1522-65). 
He is supposed to have solved the equation 
6x- ~ 60.'r +30 =0, proposed as a 
challenge to mathematicians of his time. 
The historians^ of mathematics have been 
for some time familiar with a solution of a 
biquadratic by Bhaskara (1150 A.D.), an 
Indian mathematician. But the principle 
of his method hidden away in a numerical 
example deserves to be made explicit. 
Bhaskara solves 


Ho far as we know, Bhaskara 's is the earliest 
attempt at the solution of the biquadratic 
and is in line with tlie later solutions of 
Ferrari, Vieta and Descartes, though, of 
course, the evhie Avas not there. At a 
period when even the negative root was 
admitted with great hesitancy, it is no 
wonder tliat imaginary roots slioiild liave 
been regarded as spurious and unfit to mix 
with the other numbers. Bhaskara therefore 
naturally recognised only the real positive 
root of Ids biquadratic and did not think of 
the others. 


x"^ — 2x- — 400.'r = 9999 

by adding to both sides 4x- + 400a; + 1 
so as to make them perfect - squares. This 
method can be easily generalised thus : 

Suppose x"^ + qx^ + rx = s. 

Add to both sides ax- — rx + b and choos(‘ 
a, b so that both sides may be perfect 
squares. 

Then, we have 

xA (a q) X- + h = ax^ — rx + (.<? + b) 
and the conditions to be satisfied by a, b 
are 


{a + r/)- = 46, r- = 4a (s + b). 

Bhaskara has guessed a amd b ; but we may 
eliminate b and get a as a root of the cubic 

+ 2a-q + a (^- + 46*) r- = 0 

exactly the same as the one due to Descartes 
(1637). The roots of the biquadratic arc 
obtained by solving 


x^ + 


a q 


± Va 




A. A. KrishnxASwamy Avyangar. 


Maharaja's College, 
Mysore, 

Se])te7nhcy 12 j 3938. 


^ Ilisfori/ of Hindu Mathtmalir.fi, Part II, by B, Datta 
and A. N. vBingh. (Molilal Banarsi Das, Lahore, 1938.) 


The Magnetic Susceptibility of 
Dilute Sodium Amalgams. 

The magnetic suseeplibility of dilute sodium 
amalgams has heen studied by the Curie 
method. Mercury and sodium wctc both 
distilled in vaeiuim and the amalgams pre- 
pared, were transferred to small pyrex 
bulbs which were sealed in v<Kumm. Since 
the entire work was done in the absence of 
air, there was no possibility of the results 
being vitiated by oxidation or absorption 
of impurities by the amalgam. Values of 
the susceptibility were obtained at five 
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field strengths and their average taken. 
Water was taken as the standard suljstance 
and its susceptibility was assumed to be 
— 0*720 (in 10~^ units) at room temperature 
(30° C). The concentration of sodium in 
the amalgam was determined by treating 
it with water and estimating the hydroxide, 
obtained by titration against standard 
hydrochloric acid. 

The values obtained with pure mercury 
and pure sodium are given below. These 
values are in satisfactory agreement Avith 
those of other authors, also given below 
for comparison. 


Mercury, 


Authors. 

X 

Owen^ 

- o*is-t 

Davis and Keeping^ 

- 0*189 

Vogt® 

~ o*ir>8 

Bates and Tai^ 

o 

o 

1 

Bates and Baker^ 

— 0‘1()75 

Bhatnagar and Nevgi® (fox purified and dis- 
tilled mercury) 

(at (!.) 

- 0-157 

Bhatnagar and Nevgi® (for mercury obtain- 
ed from extra-pure compounds) 

— 0-172 

Author 

(Averaao) 

— O-lfifi 

Hodhm, 

Authors 

X 

Honda"^ and Owen^ 

- 1 - 0*51 

Sucksmith® 

- 1 - 0*59 

McLennan, Ruedy and Cohen® 

-1- 0-59 

Lane^® 

- 1 - 0*05 

Author 

i 

- 1 - 0*57 


Twenty dilute amalgams Avere studied 
having concentrations below 1 • 3 per cent, by 
weight of sodium. The AWiation of the 
susceptibility with concentration is shoAvn 
by curve (rt) in the figure. The concentra- 
tion plotted along the X-axis is expressed 
in atomic per cent, of sodium in the amalgam. 
It is found that as the concentration of 
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sodium is increased, the diamagnetic sus- 
ceptibility decreases, at first sloAvly and 
then more rapidly. A flat minimum is 
obtained at a concentration of about 4i 
atomic per cent, of sodium. At larger 
concentrations, tlie diamagnetic suscepti- 
bility of the amalgam increases gradually. 

The straight line graph in the figure 
represents the concentration-susceptibility 
variation in accordance with the law of 
additivity. Comparison of the two cuiA^es 
sliows that there is considerable departure 
from this laAv. 

When minute quantities of sodium are 
added to the amalgam, the sodium goes 
into solution. W. Kerp and co-workers^i 
found for the percenta>ge solubility of sodium 
in mercury the values of 0*65 at 25° 0. 
and 0 • 86 at 65° C. Tliis corresponds to 
an atomic percentage of 5-5 at room tem- 
perature. In the graph, the minimum 
susceptibility is obtained at a concentra- 
tion very near this value. It is possible, 
therefore, that the initial fall in the dia- 
magnetic susceptibility is due to the solu- 
tion of sodium in tlie mercury. 

When larger quantities of sodium are 
added to mercury, it is likely that solid 
compounds of sodium and mercury are 
formed. Several such compounds are 
supposed to exist and some of them have 
been claimed to have been isolated. In 
such cases it is possible that tlie para- 
magnetic contribution of the free electrons 
in the atoms disappears and tlie dia- 
magnetic susceptibility increases. These 
compoAinds of mercury separate and float 
on the surface of mercury in the form 
of pasty masses. In our experiments, Ave 
found that while a,t concentrations below 
about 5 atomic per cent, different samples 
taken from the same stock amalgam gave 
nearly identical values, at conceniratkns 
above 5 per cent., large differences Avere 
obtained. This may be attributed to the 
non-homogeneity of tlie amalgam with com- 
paratively richer sodium content. 

In this connection it may be pointed out 
that the electrical conductivity of dilute 
sodium amalgams, at first decreases Avith 
increase of sodium content, reaches a 
minimum and then increases as has been 
shown by Davies and Evans. Curve (c) 
in the figure has been adapted from their 
results. The minimum point of this curve, 
however, occurs between 2 and 3 atomic 
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acetonaplithone (III) for which, a relatively 
convenient synthesis is thus provided. 
Compounds in which the phenyl group in 
(I) is replaced by naphthyl can be obtained 
similarly. 

o 



(H) 



V. V. VlllKAR. 
T. S. Wheeler. 


Eoyal Institute of Science, 
Bombay, 

September 21, 1938. 


^ Kostanecki and Ludwig, Ber., 1898, 31, 2951. 


The Electric Double Layer, an Effective 
Potential Barrier for the Accumulation 
of the Solute at Surfaces of Solutions of 
Capillary- Active Electrolytes. 

When the surface of an aqueous solution 
of a capillary-active electrolyte is allowed 
to age, an oriented adsorption film is 
developed in which the ionised group of 
the capillary-active ion is pointing towards 
the solution and the hydrophobic part is 
projecting into the free space above. This 
brings about a redistribution of the ions 
in solution giving rise to a diffuse electric 
double layer on the solution side of the 
interface. Simple calculations show that 
the electric double layer presents an effective 
potential barrier for further accumulation 
of the capillary-active ions, especially when 
the adsorption film is of the gaseous type. 
Thus, when the surface of a solution of a 
paraffin-chain salt (giving rise to a gaseous 
adsorption film) is allowed to age, there 


should be a sudden surge in the fall of 
surface tension at start and this should be 
followed by a slow fall thereafter. This 
is in accordance with the findings of Adam 
and Schute.^ With the capillary-active 
electrolytes giving rise to a condensed him, 
the effect of the electric double layer would 
be comparatively small (though not negligi- 
ble) in the initial stages and become very 
considerable when the surface is nearly 
full. These conclusions are also in harmony ^ 
with the data on the rate of accumulation 
at surfaces of aqueous solutions of benzo- 
purpurine 10 B. The accelerating inhuence 
of neutral salts’ on the variation of surface 
tension with time, noticed by Adam and 
Sehute also receives an adequate interpre- 
tation on the basis of this concept. The 
slowing down of the accumulation with 
increase in pTI, in the case of benzopur- 
X)urine 10 B solutions^ is also explained. 
The details of these investigations, as well 
as a discussion of the denudation of the 
solution Just below the surface layer observed 
by McBain^ will shortly be published. 

K. S. GuiixmAjA Doss. 

Department of Chemistry, 

Central College, 

Bangalore, 

September 15, 1938. 


^ Adam and Sehute, Trans. Farad. So:., 1938, 34-, 
758. 

2 Doss, Kolloid Z., 1938, 84, 138. 

2 McBaiii, Nature, 1936, 137, 659. 


Bromination o£ Aliphatic Ketones. 

Direct bromination of ketones in the 
absence of catalysers with excess of bromine 
does not seem to have been attempted 
except in a few cases like acetone and di- 
acetyl. Several ketones were brominated 
by us by the general method of keeping the 
ketone in contact with excess of bromine 
for four days. Practically in all the cases 
the reaction is accelerated, after the absorp- 
tion of a small portion of the bromine added 
which requires in some cases 30-45 minutes. 
The reaction mixture is cooled from time 
to time by means of cold water. After 
four days about 300 c.c. of water are added 
to the reaction mixture and the excess of 
bromine is removed by blowing air into the 
mixture. The resulting product, if liquid, 
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No. 

Name of tlie ketone 

Bromo-ketone 

Yield 

(purified 

product) 

0 / 

/o 

M.P. 

°0. 

B.P. at 4 mm. 

°0. 

1 

Acetone 

CH 3 CO.CH 3 

Call.O.Br, 

28 

72-73 


2 

Methvletliylketone 

OHaCO.CirX'Ha 

O^IhO.Bvi 

44 

51 


3 

Biethvlketone 

C.JJoCjO.ailo 

C3tT7 0.Br3 

81 

•• 

90-93 

4 

Dipropvlketone 

OylhCO.CsHT 

CvHiiO.Brs 

78 

•• 

120-123 

5 

N-di butyl ket one 
C 4 H.,C 0 .C 4 H 9 

CoHisO.Bra 

65 ! 


121-123 

6 

Jso-dibutvlketone 

(CHahCli.CIK 

>CO 

(CI-hloCH.CH/ 

OoTIioO . Bi*3 

70 


129-132 

7 

CaY)t‘on 

(CH)3(CTTo)4v 

>co 

OH 3 (OH,)/ 

CliIhyO.Br.. 

05 

1 

162-165 

8 

Diacetvl 

OH 3 Cd.CO.OII 3 

C4H2 0.Br.i 

' 60 

04 


9 

Acetonvl-acetone 

CH 3 COCI-T 0 . OHoCOCHs 

GcHoO.Br, 
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10 

Pinacoline 

OH 3 OO.O ( 0113)3 

CoHioO.Bpo 

66 

60 



is distilled under reduced pressure and if 
solid, is fractionally crystallised from ether. 
The analyses of the bromo-compounds were 
in good agreement and some of tliem have 
not been described before. They have a 
penetrating odour attacking the eyes and 
are soluble in the common organic solvents. 
The quantity of bromine taken should be in 
excess for the elimination of every liydrogen 
atom in the ketone as hydrobromic acid 
and replacement of the hydrogens so 
removed by bromine. The results obtained 
liave been recorded in Table 1. 

It can be seen that irrespective of the 
length of the chain and the number of 
hydrogen atoms, onl^^^ a few of the hydrogen 
atoms are replaced by bromine. With 
ketones containing more than one carbonyl 
group the number of hydrogen atoms 
replaced by bromine is much greater. 
There appears to be an empirical relation- 
ship between the number of hydrogen atoms 
that are replaced by bromine, and the 


hydrogen atoms, adjacent to the carbonyl 
groups. The number of hydrogen atoms 
replaced by bromine is equal to the number 
of liydrogen atoins adjacent to carbonyl 
groups less as many as there arc carbonyl 
groups. We are testing this relationshix^ 
with a few more ketones. 

8. V. Shah. 

D. G. PlSHAWlKAR. 

Department of Chemistry, 

Eajararn College, 

Kolhapur, 

Juhj 16, 1938. 


Knife Cut ” at the Base of the 
Peduncle of Sorghum. 

J. P. Martin^ describing abnormal growths 
of sugarcane refers to the occurrence in 
association with stem galls of “ Knife Cut ” 
— an extremely interesting symmetrical cut 
which usually occurs on the internode 
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immediately above the bud. This abnormal 
condition, he states, is often found below 
the growing point on the very young inter- 
nodes. 

A rare and interesting instance of a ‘‘ Knife 
Cut ” has been met with in Sorghum. This 
occurred in one of the lines of Sudan grass 
bred for fodder value and got down from 
the All-Union Eesearch Institute of Plant 
Breeding — Section of Forage Plants, Odessa, 
U.S.S.E. In this line, from a third to a 
fourth of the population gave plants with 
knife cuts at the base of the peduncle. 
These cuts appear above the bud and root 
zone and on the side away from the leaf-bud 
and at the intercalary growing zone which 
is always the softest and therefore the weak- 
est spot in sorghum stalks. In high winds it 
is liere that the heads snap. Whenever 
knife cuts occurred, the heads had not 
emerged full and clear out of the leaf-sheath. 
The tip of the head or a portion thereof was 
always stuck up and held fast within the 
grip oE the inrolled apex of the ultimate 
leaf-sheath — the sheath bearing the flag. The 
cause of the cut is obviously the arrest in 
the free emergence of the panicle. 

In the breeding of Sudan grass for better 
fodder purposes, it looks as if some sweet 
sorghum blood, probably H. hicolor in 
origin, has been infused into this grass. The 
characteristic of Sudan grass is a loose sparso- 
flow^ered ear-head, a very long i)eduncle, a 
thin leaf- sheath and a slight overlap of the 
leaf -sheath flaps and consequently a fairly 
loose hold on the peduncle. A study of a 
few sweet sorghums with /St bieolor' blood 
shows that the heads are relatively compact, 
the emergence fair, the leaf-sheaths thick 
and tough wdth a 1 1 overlap on the stalk. 
An examination of the leaf-sheaths in this 

Knife Cut ” family shows that the average 
thickness of the dry leaf-sheath is 1-2 mm. 
as against 0 • 5 mm. of the leaf-sheath of pure 
Sudan grass. It looks therefore that in 
this line, there is a misfit between the leaf- 
sheath and earhead equipment, finding ex- 
pression in the mutilation under record. 
Like goose necking, this character manifests 
only under optimum conditions. When the 
earhead manages to escape the impediments 
in its emergence, the cut does not appear. 

A number of measurements were taken of 
the lengths of leaf-sheaths and of the 
peduncles in plants with and without the 
knife cut. In the normal jjlants the average 
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length of ten ieaf-sheaths is 27-4 cm. and tUe 
average length of peduncles up to the base of 
the earhead is 31-0 cm. In plants with tlie 
knife cut, the leaf-sheath, length is siinil^-^' 
to the normal leaf-sheath length, bxit 
the peduncle length is only 10-2 ern- 
ranging from 3 to 22 cm. At the longer 
end, the knite cut is shallow and at 
narrow^ end, the cut gapes out till it maKeB 
very nearly a right-angular dent (see photo- 
graph). With the heads stuck up in tlie 



“ Knife Cut ” at the base of the Peduncle of Sorghum.. 

top cone of the leaf-sheath and the inter- 
calary growth very vigorous, the sta-llc 
snaps at the weakest spot and exposes tlie 
cut base through a lightly overlapping leaf- 
sheath base. There are varieties with poor 
emergence and with, heads stuck up in their 
boot ; but no knife cut accompanies tliis 
condition as the general emergence keeps 
l)ace with the intercalary growth vigour. 
But with the wild blood of Sudan grass 
the heads have to be aloft and the inter- 
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c.^lary growtli has therefore to he extremely 
vigorous. 

This unlooked for consequence is a poig- 
nant reminder to the sorghum breeder 
about the possible repercussions of an other- 
wise sound breeding programme. 

G. hr. Eangaswawi Ayya]xgar. 

B. W. X. Ponnaiya. 

Agricultural Eesearch Institute, 

Coimbatore, 

^Septmber 20, 1938. 


^ Pro". Fo :rth Con^f. hit. /b'oe. tSitfjnrcanc Trchiiolooi/^ 
1932, Bull. 73, 19. ' 


The Occurrence of Hollow Grains and 
Hollow Peduncles in Sorghum. 

Most of the members of the Graminse. are 
characterised by having hollow stems. A 
tubular internodal equipment aiTords maxi- 
mum strength with minimum material. 
Most of the wild sorghums have pithy 
lower internodes but their peduncles are 
not entirely pithy. In the top of the 
peduncle up to a length of about 5 cm. 
below the base of the panicle tlie internodes 
are hollow. There is a tendency for 
slightly hollow peduncle tops to occur in 
the Caffra and in the Xervosa sub-series^ 
of sorghum. In the cultivated grain 
sorghums all the internodes and the peduncles 
are entirely pithy. Sorghum is a cereal 
that has been evolved both for grain and 
for fodder and hollow internodes would be 
a misfit in the sclieme of their evolution. 

An examination of the foreign grain 
sorghums under study reveals the fact 
that varieties from China belonging to the 
group A2 nervosum are hollow in the tops 
of their peduncles ; so also the African 
grain sorghums belonging to the group 
/S', nigricans from Tanganyika, X. Ehodesia 
and Belgian Congo. These two groups of 
sorghum have grains that are soft when 
compared with the hard grains of /S', durra 
and the flinty grains of /S', cernuum. Of 
the two groups, the nigricans group is the 
softer. In this group of sorghum (in which 
the grains are mostly chalky^) there is a 
hollow in the centre of the grain at the 
dough stage. This hollow is clear in one 
particular family, t%., A.S. 4660, which 
has fairly big grains. In this, the peduncle 
also showed the hollow fairly well. Longi- 


tudinal and transverse sections of these 
hollow grains and hollow peduncles are 
given in the accompanying photographs. 
The ludlow grains a,re like the normed ones 
till the milky stage. When they reach 



Transverse and longitudinal sections of the Grain 
and Cedunclc in Sorglitiui nirjrirjim, 

Family No. A. 8. 4660. 


the dough stage the starch is not formed 
in the. cent re of the gram but leavers it hollow. 
As the grains ripen, the top of the grain 
wrinkles and in some cases a slight pitting 
also occurs. The hollow inside the grain 
ranges from a minute cavity to one 3 mm. 
in length. As the peduncles of the grain 
sorghums are thick, the hollow is often seen 
over the entire length of the peduncle. 

The concurrent occurrence of this hollow 
in both the peduncle and in the grain of 
some of the soft chalky grained sorghums 
from Africa and China is very interesting. 

G. X. Eangaswami Ayyangab. 
y. Xahayanan. 

Millets Breeding Station, 

Coimbatore, 
i^leptenibcr 26 ^ 1938. 


^ Snowden, The Cidlirnted Paces of Sorghum, 1936. 
- hirj. Jour, .-igric. Sci., 1934, 4, 96. 
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The Evolution of Physics. By Albert 

Einstein and Leopald Infold. (The Uni- 
versity Press, Cambridge), 1938. Pp. 319. 

Price Ss. 6d. 

This book is a welcome addition to tliat 
class of scientific literature which has for 
its aim the presentation of recent physical 
concepts to those who are not specialists 
in physics but who are nevertheless anxious 
to understand the advances in scientific 
thought. In the words of the authors their 
object in writing the book has been “ to 
sketch in broad outline the attempts of 
the human mind to find a connection 
between the world of ideas and the world of 
phenomena A perusal of the book 
makes it clear that they liave succeeded 
in this attempt. The book is particularly 
free from the usual defects of books intended 
to popularise science ; for instance, there 
is not a single misleading analogy in the 
whole book. One who wants to benefit 
by reading it must take pains and provided 
he does take pains there is nothing too 
technical in it that would stand in the way 
of his understanding the topics dealt with 
in the several chapters. The book is 
divided into four . chapters. The first is 
styled The Kise of the Mechanical View 
Here Ave have a clear ijresontation of Avhat 
may be called the older classical physics. 
Ill the second chapter with the heading, 

The Decline of the Mechanical Vknv 
the reader is introduced to the electric 
and magnetic field theories and the wave 
theory of light. In the earlier part of the 
third chapter there is treated the field 
theory of electric xihenomena, the result of 
the work of Faraday, Maxwell and Herts. 
In the latter lialf of this chapter both the 
special and general theories of relativity are 
treated in a charmingly interesting and 
clear " manner. Chapter four under the 
name ■ Quanta contains an account of 
the more recent aspects of iihysical theory. 

The aim of theoretical physics has been 
described by the authors as follows : “ We 

want the observed facts to follow logically 
from our concept of reality. Without the 
belief that it is possible to grasp the reality 
with our theoretical constructions, without 
the belief in tlie inner harmony of our 


world, there could be no science. This 
belief is and always will remain tlie funda- 
mental motive for all scientific creation.” 
The treatment of the subject has been so 
planned as to bring home to the reader 
that this aim runs th.roughout the evolu- 
tionary history of theoretical physics. 

We have no hesitation in heartily recom- 
mending the book to the general reoider 
who is anxious to get an insight into 
modern theories in physics. B. V. 


The Fine Structure of Matter. By C- IT. 

Douglas Clark. Vol. 11, Part III. The 

Quantum Theory and Line B'lyectra, 

(Chapmau & Hall, Ltd., London), 1938. 

Pp. Ixxii + 459-643. Price 15s. net. 

This is Part HI of the second volume of a 
comprehensive treatise on atomic and mole- 
cular structure. It is the object of tlie aiitlior 
to bring together the various fields of re- 
search which have shed light on the stimc- 
ture of matter so that by their juxtax)Osition 
a more comprehensive outlook may h<‘. 
possible. Accordingly, be deals with, crystal 
structure, electric moments, atomic and 
molecular spectra and the Baman efTect, 
each of Avhich is a vast field of speciajlised 
study. As the author says, ‘'au indivhliial 
author is apt to regard his own point of 
view as capable of explaining all the results 
of experiment, and a wider outlook is neces- 
sary ”. So the present Avork has aecui- 
muiated together in one place many of tlie. 
facts Avhich should be taken into account, 
references being supplied where the tieatiii cnt 
is not full The part before us deals witli 
atomic spectra, Avitli Bohr's theory and tdie 
vector model serving as the bases for the 
interpretaticn. The treatment is mostly 
descriptive and qualitative, some necessary 
mathematical derivations being relegateci to 
an Appendix. The author is naturally fasci- 
nated by the music of numbers AAdiicb per- 
meates spectroscopy and some space is 
devoted to exhibit a large number of numeri- 
cal relationships, particularly between, the 
various energy units usual in this part of 
the subject. The exposition of Hnrid’s 
theory of spectral terms is lucid and adequate. 
The experimental results obtained by the 
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analysis of tlie speclTa cf the elements in 
various stages of ionisation are set forth in 
detail. The whole existing literature up to 
the end of 1035 has been thcroughly combed 
and the extensive lists of references will be 
of great use to workers in the field. The 
discussion of the connection bctw’-een the 
ground states of atoms and valency is fresh 
and interesting. The book is a very useful 
source of information to all those interested 
in knowing the results which have been ob- 
tained in various fields of research, with- 
out any great need of mathematical details. 

We may mention a few oversights here 
and there. On p. 4-85 a and h are called 
major and minor axes instead of semi-major 
and semi-minor axes respectively. It is also 
there stated that for n =3, Ic = 1 corres- 
ponds to a circular r^bit and h = 3 corres- 
ponds to the most eccentric ellipse while the 
reverse is true. On p. 527 we find Eussell, 
Shenstone and Taylor for Eussell, Shenstone 
iind Turner. On p. 546 it is stated that the 
separation of F terms is less than D terms, 
and that of I) terms less than for F terms, 
where the last F should be P. There are 
also some misprints on pp. 491, 528, 531, 
538, 610 and 638. In connection with 
Burger and Dorgelo’s summation rule for 
intensities of spectral lines it would have 
been better if Sommerfeld and Honhs 
formula', were also given. These minor 
matters do not in the least detract from the 
merit of the book whicli may be recommended 
to all desiring a full account of the rcvsults 
aclueved in the field dealt with. 

T. S. S. 


Elementary Practical Physics. By Newton 
Henry Black and Harvey Nathaniel 
Davis. (New York : The Macmillan Com- 
pany), 1938. Pp. viii + 710. Price S.s*. 6cL 

Tills is not a text-book of laboratory ex- 
periments but a book which deals with the 
Physics met with in practical everyday life. 
This is the type of book we should like to see 
in the hands of every S.S.L.C. student to 
correct a bias towards cramming so easily 
possible in our examination-ridden country, 
where what a student studies in. school has 
so little connecticn with his later life. The 
book starts with everyday appliances and 
builds up the principles of Physics by an 
appeal to the student’s experience of these 
appliances. It succeeds admirably in arous- 
ing the interest of the student and succeeds 


also in making him understand the essential 
principles of the subject. Though tlu* 
standard of mathematics used is Avell below 
the attainments of an S.S.L.C. student, a 
very useful account of the most modern 
develojiments such as atomic structure, Eadio, 
Talkies and Tclevisicn is brciight within his 
reach. The illustrations simply make one 
love the book, sc niimeious and beautiful 
are they. The problems and questions will 
surely make the student think, not from the 
compulsion of an impending examination, 
but from an inner necessity of satisfying a 
curiosity aroused in him. The ]>inding 
will stand the roughest usage. On the whole, 
the book is admirably suited to give the 
student an intelligent' understanding of his 
surroundings and may confidently be re- 
commended for use in academic as well as 
technical courses involving an introduction 
to the principles of Physics. Some peeuliari- 
ities in the book, e.g., the use of gravitational 
units throughout, necessitating such formulm 
Wv- 

as F =nr for centrifugal force, or the 

fjr - ’ 

definitions of sx)ecific resistance and electro- 
chemical equivalents, may look rather un- 
familiar. Tlie solution of a problem in 
impact on p. 221 by making use of the 
principle cf conservation of energy may lead 
to misconceptions. The statement on p. 641 
that »8ir William Eamsay first discoverc'd 
helium in tlie Sun is not quite correct . But 
these are minor matters which may be over- 
looked wdiile rc'commending an excelient 
book. T S. S. 


Electron and Nuclear Physics. By J. 
Barton, Hoag. (Ohaiunan & Hall, Ltd., 
London), 1938. Pp. 502. Price 20.s'. 

net. 

The fuesent volume is tlu' enlarged edition 
of the author’s Elcctroi Fliyslc.^ published 
in 1920. The book is roughly divided into 
four parts. The first nine chaifiers covering 
222 pages deal with Electron Physics. The 
next six chapters covering 132 pages deal 
with Nuclear Physics. The next four 
chapters covering 96 pages deal with 
modern experimental technique of higli 
vacuum, high voltage, small currents and. 
detection of particles and radiation, such as 
counters and expansion chambers and ioni- 
sation chambers. The last part in 9 pages 
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^ivi\s a lar£>'e number of x)roblonis, under eacli 
of the 19 cliapters. 

Simple statements of the experimental 
facts and physical principles of both the 
newer and older concepts are recoomised 
as being of great help in bridging the ga^) 
between the early study of physics and the 
specialization of advanced research. 

A successful effort has been made tc 
develop the subjects in such a sequence as 
to avoid reference at any point to discussions 
which appear later in the book. The early 
chaxiters trecA of the electron, its charge, 
mass, wave-length and emission from hot 
and cold surfaces. These are followed by 
chapters dealing with electrical phenomena 
specific to the. outer parts of the atom. Tn 
succeeding chapters there are discussions 
of the phenomena involving the nuclei of 
the atoms, such as positive rays, natural 
and artificial radioactivity, transmutations, 
etc. Tliere is unity about the wliole book, 
because many basic relations and experi- 
mental techniques are common to several 
of these fields of study. 

A speciality of the book is a del ailed 
description of some basic and important 
experiments at the end of each chapter. 
The ai)paratus has been simplilied from 
the original research form to an extent 
which avoids the expenditure of too much 
time or effort, yet permits an insight into 
actual work. 

No student of physics, engaged in 
advanced studies or research can well be 
without this excellent book, thoroughly 
practical but fully equipped with the 
necessary theoretical background. 

B. Dasannacetarya. 


Hurricanes, their Nature and History. 
By Ivan Eay Tannehill. (Princeton 
University Press, Princeton, New Jersey, 
U.S.A.), i938. Price $ 3-50. 

The word “ hurricane ” is generally used 
by meteorologists and seamen in two diff- 
erent senses — one to denote any wind of 
speed of greater than about 65 miles per 
hour and another to denote the cyclonic 
storms of certain tropical and subtropical 
regions of the earth, for example, the South 
Pacific, South Indian and North Atlantic 
Oceans. The word is used in the latter 
sense in this book. In essence, the liurri- 
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canes of the West Indian Seas are not 
different in character from the cyclones of 
the Indian seas or the typhoons of the 
Cliina Seas or the bagnios of the Philippines. 
They all come under the general class of 
“ tropical cyclones ”. Although there are 
many x^apers and memoirs on tropicl 
cyclones, books on the subject are few, two 
of the best known being Eliot’s Hand- 
book of Cyclonic Storms of the Bay of 
Bengal and Cline’s Tropical Cyclones. A 
new book dealing in a general way with 
the whole subject is therefore very welcome. 
The chief of the Marine Division of tlie 
United States Weather Bureau with his 
exceptionally large expedience of cyclone 
warning work in America has here presented 
ns with an authoritative and lucidly written 
account of this fascinating subject. 

The book may be broadly divided into 
two — the first part dealing with the 

characteristic phenomena (T tropicel cyclones, 
their places of origin, direction and speed 
of movement, the changes of pressure, 
wind emd raiinfall associated vith tlieir 
X)assage and the nature of warnings issued 
by the Weatlior Bureaus for the safety of 
life and property on sea and land. Cyclones 
of different parts of the world coim^ under 
consideration ; those of the Indian Seas, 
being well-known and having been care- 
fully studied for nearly a century, receive 
a good deal of attention. 

Among the most terrible effects of some 
tropical cyclones is the inundation of low 
coastal .areas or river-basins by tlie storm- 
wave which sometimes accompanies the 
X)assage of the cyclonic centre from 
sea to land. The risk of this is greatest 
in regions where there is an enclosed 
sea and a rising sea-bed and on occasions 
when the entry of the storm-centre hax)pons 
to coincide wuth a high tide. Many instances 
of disastrous storm-waves have occurred 
in the deltaic area round the head of 
the Bay of Bengal, the most notable 
one having been associated with Backer- 
gimge Cyclone of 1876 when the storm- 
wave rose, to heights of 10 to 40 ft. over the 
islands and low banks near the mouth of 
the river Meghna, and caused a loss of life 
of over 100,000. The author has not been 
forgetful of the beneficial effects of cyclones — 
he quotes an estimate of Newham that in 
the Puerto Eico hurricane of 1899, the total 
mass of w'ater precipitated as rainfall on 
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that island alone was about 2,000 million 
tons. Some of the Bay of Bengal cyclones 
have been responsible for the distribution 
of over 40,000 million tons cf water over a 
land area of 125,000 sq. miles ! 

The scientific study of cyclones began 
more than 100 years ago. The work done 
during the last century gave us the essential 
basic knowledge necessary for issuing useful 
warnings about their approach. The recent 
growth of wireless has given the meteoro- 
logist more data from sea areas, thus 
enabling him to improve his forecasts and 
quickly disseminating the available infor- 
mation. Tl)e development of upper air- 
work is gradually adding new and essential 
data about the changing conditions in the 
higlier levels of the atmosphere. These are 
very necessary for obtaining a fuller insight 
into tlie structure and mechaiiism of tropical 
cyclones, studies of the available upper 
air data in relation to cyclones are being 
made in a few countries, including India. 
TIlc extension of scheduled flying over sea- 
areas makes it imperative that such studies 
should be intensified and accelerated. The 
author has not touched on this aspect of 
the subject^ perliaps, because he feels that 
tlie data are yet insufficient. 

We Oder a hearty welcome to this very 
readable and well-produced hook on wltat 
is undoubtedly one of the major phenoniona 
of the earth’s atinosphere, K. E. E. 


The Observational Approach to Cos- 
mology. By Edwin Hubble. (Clarendon 

Press, Oxford), 1937. Pp. 68. Price 6s. 

It is now generally recognized that the 
spiral and other extra-galactic nebulse 
are in reality stellar systems comparable 
in many respects to the system of the Milky 
Way of which our Sun forms a member. 
Herschel, by means of his star-gauges laid 
the foundation for the study of the struc- 
ture of the galactic system and since his 
time, considerable x>rogress has been made 
ill that direction, so that the general outlines 
of the system have been determined with 
a fair amount of certainty. Very little 
was known about the vast number of extra 
galactic nebulae until the beginning o-f the 
present century ; the nature of the nebul£e 
and their position in space were more or 
less subjects of speculation. The pioneer 


work of Keeler at the Lick Observatory 
and of Slipher at Flagstaff represent the 
earliest attempts towards a regular study 
of these extremely remote objects. Our 
present knowledge^ of the nebular system 
is entirely due to the large telescopes at 
Mount Wilson and Dr. Hubble's work 
with these powerful instruments forms the 
chief contribution to the astounding pro- 
gress that has been made in the subject 
during the last two decades. 

The present book contains the three 
Ehodes Memorial Lectures delivered at' 
Oxford by the author in 1936 and sum- 
marises from the observer's point of view, 
the genera] features of the Universe as 
revealed by the observational data so far 
accumulated. The first chapter deals with 
the several criteria that have been deve- 
loped, step by step, for estimating distances 
of nebula^, ranging from the nearest to those 
that a-re at the limits of telescopic vision. 
An important fact established by the various 
surveys is the homogeneity in the distri- 
bution of the nebula^, that ext(‘nds through- 
out the pairt of the Universe under recon- 
naissance. Dr. Hubble considers this to be 
a significant factor. Tlie region that can 
be surveyed is about a thousand million 
light years in diameter, inhabited by about 
a hundred million nebulfe. and this obser- 
vable region is taken as a fair sample of 
the Universe. 

In the second chapter we hav(‘ an account 
of the spectra of nebulje, and of th(‘ behavi- 
our of the II and K lines that arc* found 
displaced towards the red. Two possible 
methods of interpretation of these dis- 
placements are described ; either the red 
shifts may be taken to be true velocity 
shifts due to recession or they may not. be 
considered as velocity shifts at all, but may be 
attributed to some unknown jdiysical piluci- 
X)le. A discussion of the inferences leads to 
widely different pictures of the Universe 
according to the int(‘rpretation given to 
the idienomenon. The third cha])ter con- 
tains an exposition of the effects of the two 
alternative assumptions, on tlie surveys 
made in the regions of space within reach 
of our telescopes and their relationship 
to the conceiit of a stationary or expanding 
universe. Dr. Hubble concludes that, from 
the available data, it is not possible to 
affirm which of the two pictures more 
exactly conforms to observations. 
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The book gives a coiiipreliensive account 
of the subject from the observPotiona] point 
of view. It is written in a siiu])le lucid 
style and will be read with the gTcatest 
interest by all students of cosmology. 

T. P. B. 


The Application of Moving Axes Methods 

to the Geometry of Curves and Surfaces. 

By Dr. G. S. Maliajani. (Aryablmshan 

Press, Poona, India), 1937. Pp. 60. 

Several geometrical results can be proved 
by the application of the ijrincipies of 
dynamics and statics. Many of these 
proofs are quite instructive, but the philo- 
sophical xu’inciples or foundations under- 
lying them are those of mechanics, not of 
geometry. In differential geometry, the 
principle of moving axes is often emxdpyed 
to derive resulrs. Many geometers however 
fight shy of tliis method, and prefer the 
purely geometrical methods. In the present 
pamphlet, the author applies the principle to 
work out several standard results and 
problems of elementary tlirec-dirnensional 
differential geometry. I)r. Mahajani com- 
mands a clear style and method of exposi- 
tion. The student of differential geometry 
who studies the above probhmis through 
the methods advocated Avill, doubtless, be 
led into much tliought-provoking study 
that may be of benefit to him and to the 
subject. C. N. S. 


Agricultural Analysis. By 0. II. AVriglit. 

(Thomas Murby & Co., London), 1938. 

Pp. 343. Price 16, s. 

This book is a laboratory manual 
giving the details of the methods of analysis 
of fertilizers, feeding stuffs, milk, inilk- 
products, insecticides and fungicides with 
references to the sources of information .... 
It is intended for Agricultural Analysts 
with limited library facilities, etc.” This book 
arose out of the author's personal needs 
when working at Fiji and ISTigeria. Tlie. 
author has chosen to give for each subject 
methods recommended by the American 
Association of Agricultural Chemists, the 
British Official methods, and those in use 
at Bothamstead. The work would have 
been more complete and apx)eared unbiassed 
had he at least referred to hooks on Plant 
and Agricultural Analysis published in 
German and other languages. A mention 


t Curreni 
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of one such book Eandhvch der Pflanzeoi 
Analise by Klein and co-workers is suffi- 
cient to show' how the book can be enlarged 
and imimoved in future editions. The author 
lias perhaps due to oversight forgotten to 
mention necessary details like the duration 
of lieating, etc., in certain instances (e,g,^ 
estimation of sulplnir by Ailken's method). 
In the estimation of sugars he has omitted 
even to refer to the Polariscopic method. 
This is usually the method adopted by 
most Avorkers in the industry. 

The book has been well printed in bold 
type, which makes the reading all the more 
pleasent and easy. The binding is in a 
subdued sombre colour which makes it 
attractive. The price (16,9.) is perhaps a 
lit'ble too liigh for the Indian student but 
is worth it. It can he recommended without 
any liesitation to those interested in agricul- 
cultural analytical clicmistry. N. G. C. 


The Intermediate Calculus. By Brij 

Mohan. (Mohan & Co., Moradahad, 

India), 1937. Pp. 189. Price Es. 2-4-0. 

The object of the author seems to be. 
to make the book just meet the require- 
ments of a certain examination syllabus. 
The average student, who wants to pick 
up the methods of differentiation and 
intogration and ap])ly them to simple 
examples, v/ill fmd a helping liand in this 
book, lie will :l1nd it elaborately worked 
out, for instance, that the same result is 

obtained wdiether the function is 

differential ed as a quotient or as a yiroduct 
or as a sum. We wish that the aim of the 
book was something more than this. It is 
late enough that text-books on the calculus, 
however elementary they might he, devoted 
some S];)ace for the definitions of convergent 
sequences and of continuity and explained 
them with striking illnstrations. The 
author, who lias, without compunction, 
made so free a use of infinite series to obtain 
limits, ought to have developed the idea 
of the limit of a function in a liner and more 
satisfactory way. One happy feature of 
the book is that the strident is introduced 
to the notion of the definite integral 
before he is ushered into the methods of 
hunting after the primitives of certain 
functions — a feature rarely to he found 
in other elementary text-hooks. 


B. S. S. 
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CENTENARIES 

By S. Ti. Eanganathan, ^r.A., l.t., f.l.a. 
( University Lihrarian^ Madras) 


Buller, Walter Lawry (1838-1905) 

qiE WALTEE LAWEY BULLEE, a 
^ Yew Zealand ornithcloo-ist, was born 
October 9, 1838, at Yowerk, iBay of Islands. 
He was educated at Wesley Oollege, Auck- 
land, where he came under the influence of 
William Swain son, a naturalist. 

He specialised in Maori language, con- 
ducted a Maori paper, was editor-in-chief 
of the Maori 7nessenyrr and held several 
posts connected with Maori administration. 
He saw active service in the Maori war and 
went to England (1871) as Secretary to the 
Agent-General for Kew Zealand. Having 
been called to the bar, he practised in the 
Supreme Court of New Zealand till 1S8G. 

Amidst such a varied career, Buller liad 
been, from an early age, a close observer 
of the birds of his native land, and had been 
fired with ambition for making himself 
an authority on the birds of New Zealand. 
When he was but thirty-four, his illustrated 
quarto volume History of the birds of 
New Zealand marked him out as the ornitho- 
logist excellence of New Zealand. He 
also brought out a Manual of the birds of 
Neiv Zealand in 1882. 

He had been engaged in field observations 
even from his youth and the results have 
been recorded in about 91 papers contri- 
buted to the Transactions of the New 
Zealand Institute and a few other learned 
periodicals. The flrst paper appeared in 
the Zoologist in 1864 under the title Notice 
of the remains of the nioa and other birds 
formerly inhabiting New Zealand. One of 
the last papers was, On a species of crusted, 
penguin from- the Auckland Islands (1899). 

In recognition of his services to Natural 
Science, Buller was elected E.E.S. in 1879 
and was decorated with an honorary D.Sc. 
by the Cambridge University in 1903. He 
was a large donor to many museums and 
this brought him further honours from 
many foreign countries. 

By his persistent exploration of the 
recesses of his country and his continued 
study of its avifauna^ he brought out a 


second edition of his History in 1888 enlarged 
into two volumes. After a furtlicr explora- 
tion for seventeen more years, Buller 
brought out two supplementary volumes. 
Till a short time before, his death, he was 
dictating from his couch the concluding 
pages of the supplements to get them off 
his mind 

Buller died at his daughter's resid(^nce 
Pontdail Lodge, Fleet, July 3 9, 1906. 

Oliver, Samuel Pasfield (1838-1907) 

OAMUEL PASFIELD OLIVEE, an 
^ English geographer, was born at 
Bovinger, Essex, October 30, 3838. After 
receiving Ins education at Eton and Wool- 
wich, he received a commission in the royal 
a-rtillery, April 3, 3859. After seeing service 
in China, he spent most of his official life 
in Madagascar and Mauritius. 

This gave him an opportunity to his 
geographical zeal. He spent many months 
in exploring Madagascar. The history, 
ethnology, the flora and the fauna engaged 
his attention. In 1864 the vulcanic erup- 
tion on the Island of Eeunion gave him the 
opportunity to record some interesting geo- 
logical phenomena as well. 

In 1867 he joined Captain Pym’s exploring 
expedition to Central America. In 1871- 
72 he toured in the Near East and this 
resulted in some first-hand archae.olcgical 
observations in Asia Minor, Greece and 
Sardinia. 

Oliver’s varied and versatile interests 
prevented him from achieving eminence 
in any one subject. But his books on 
Madagascar are authoritative. They are 
Madagascar and Mcalagasy (1866), Las 
Homs ct les autres tribus caracteristiqur- 
(1869), The true story of the French d-ispute 
in Madagascar (1889) and the two volumed 
Madagascar (1886). Some of his contribu- 
tions appear also in the Report of the 
British Association for the Advancement 
of Science and the Froceedings of the 
Ethnological Society. 

Oliver’s health was seriously affected by 
his explorations in malarial countries. He 
died at Worthing, July 31, 1907, 
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ASTRONOMICAL NOTES. 


Eclipses. — There will he two eclipses in 
November 1938 ; one of these is a total 
eclipse of the Moon and will tale place on 
November 8, the circumstances of the 
eclipse being as follows : — 

Moon enters umbra a.m. 

Middle of eclipse 3-56 a.m. 

Moon leaves umbra 5-42 a.m. 

Tlie times are in Indian Standard Time. 
The magnitude cf the eclipse is 1*36 taking 
the Moon's diameter as unit. The partial 
eclipse of the Sun that occurs on November 
21-22 will not be visible in India. 

Planets during November 1938. — Mer- 
cury can be seen low down in the western 
sky for a short while after sunset. On 
November 25, it will ha.ve greatest elonga- 
tion from the Sun (21' 51'' E). Venus will 
be gradually moving westwards and during 
the latter half of the month, will be too close 
to the Sun to be conveniently visible. It 
will be in conjunction with Mercury on 


November 8 and with the Sun on November 
20. Mars will be visible as a morning star, 
rising about three hours before sunrise. 

Both the planets Jupiter and Saturn 
will continue to be bright objects favourably 
jolaced for observation in the early part 
of the night. Uranus is in the constella- 
tion Aries and can be seen near the fifth 
magnitude star a Arietis. On November 8 
there will be a close conjunction of the 
planet with the Moon, the angular distance 
between the tAvo being about half a degree. 

Two New Satellites of Jupiter. — Infor- 
mation has been received {U.A.I. Circular 
721) of the discovery of two new satellites 
of Jupiter by Dr. Nicholson on photographs 
taken with the 100-inch telescope of the 
Mount Wilson Observatory. Both these 
satellites (tenth and eleventh in the order 
cf discovery) are reported to be of the 19th 
magnitude and are extremely faint. 

T. P. B. 


Blyxa echinosperma. 


Messrs. W. Wight and P. Iv. Barita, Indian 
Tea Association, Tocklai Experimental 
Station, Cinnamara, Assam, write under date, 
September 15, 1938, as follows : — 

^AVewish to draw attention to a phase in 
the biology of Blyxa eeliinos 2 )erma which 
must be familiar to held workers but which 
is unrecorded in any relevant literature 
which we have had the opportunity of 
consulting. The peduncles of Blyxa ecliiyio- 
sperrna are exceedingly long but the plant 
appears to inhabit water winch is deeper 
than the maximum length of the peduncle. 
In deep water the roots somehow release 
their hold on the bottom so that the plant 
floats to the top prior to flowering : decay 
then begins amongst the floating mass of 
vegetation in which the flowers, with their 
now unnecessarily long peduncles, develop 


and set seed with considerable rapidity. 
In different tanks this phenomenon takes 
place at slightly different times. In shallow 
water Blyxa echinosperma seems to remain 
rooted, and the peduncles reach the top 
of the water, though appreciable decay 
of the submerged leaves may nevertheless 
take place. In deep water the rapid rise to 
the surface of previously submerged plants, 
complete with root systems, is a striking 
phenomenon. It would seem that Blyxa 
ecMnsperma is undesirable in watertanks 
and we have observed one case where the 
sudden pollution of a previously clean and 
sweet tank was caused by the decay of 
(originally submerged) Blyxa echinosperma 
plants on the surface of the water at the 
time of anthesis.” 
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RESEARCH ITEMS. 


Determination of Finite Groups. —An im- 
portant contribution to the problem of de- 
termination of all finite groups has recently 
been made by Fitting {Jahres. bencht. der deut. 
Math. ver„ Bd. 4S, pp. 77-141). Although the 
complete and satisfactory solution of the problem 
is still far from us this contribution mahes us 
realise all possible groups of finite order provided 
the simple non-abelian groups and their groux) 
of automoiplusms are known. A summary of 
the leading stex:>s of his procedure is as follows : 

A group is termed semi -simple if it has no 
normal subgroup which is soluble, Tf G be 
any finite group it follows that either it is semi- 
simple or it will contain a maximum possible 
normal subgroup N which is soluble. N is, 
obviously characteristically invariant (Ac., for 
every autorphism a of G, = N) and G/N is 
semi-simple. Hence if one determines all soluble 
groups N/ and all semi-simple groups SZ’, then 
every finite group can be obtained by extending 
some N by some 8 in the sense of the general 
theory of Schrier. The x^roblem of determining 
when two such groups are isomorph is also solved 
here. 

Next he comes to the question of determining 
all finite semi-simple groups. G is termed 
completely reducible if it is a direct x^^*oduct of 
simple groups. lie shows first of all that G is 
semi-simxde if and only if every factor in its 
decomposition is non-abelian. He then introduces 
the groux:)S (>?, G) which are formed by the u- 
dimensional vectors Va — (oii, a^i . . ,a//) where 
a’s are elements of G and (>q G) is constructed 
through ra in such a way that ~ Va^ — 

(ai • • - CLn Pn)- first fundamental 

theorem is the following: If E^, E^,. . .are all the 
non-abelian finite groups, then every comxdetoly 
reducible semi-simple group CJ is constructed 
as the direct product 

(/ip Ej^^) X (no, E.^o) X (?i 3 X E.V 3 ) X . . . wdiere 

< So < §3 ... and n^’s run through all x^ositive 
integers. 

He then shows that every semi-simple group 
G possesses a maximum possible characteristi- 
cally invariant subgroup which is completely 
reducible, N say. He also proves the important 
result that N =[= ^- clear therefore that G 

must be obtained by extending N by a suitable 
factor-group. Tlie Zentralisator Zn of N in 
G = e. Therefore it follows that every such 
G must be a subgroup of the group of auto- 
morphisms of N. The group A of the auto- 
morphisms of N is obviously the direct product 
of the group of automorx)hisms of its individual 
factors which are all simple and non-abeilan. 
Hence if these groups and their groups of auto- 
morphisms are known then the problem of 
obtaining all the semi-simple groups is solved, 
provided the problem of finding when two of 
them are isomorph is solved. It is shown by 
means of a procedure analogous to the proof of 
the known result that the group of automor- 
phisms of a simple non-abelian group is closed, 
that two such groups G;^ and Gg which are sub- 
groups of the group of aiitomorphisms A of the 


completely-reducible semi -simple group G are 
isomorph if and onlv if and Go are coniugate 
in G. - . - 

Next he deals witli soluble finite groups. He 
proves that every such G must itself ‘be nilpotent 
or it must possess a cliaracteristically imariant 
maximum possible nilpotent sub-group N and 
Zn = N. It is known that every finite nil- 
potent group is the direct product of its sylow 
sub-groups. Therefore the soluble groups G 
can also be obtained as the extensions of N. 

He gives another method for the Schrier- 
extension of a group N by the factor group II 
which possesses a distinct advantage over the 
older method, /.c., it enables us to find out whether 
two such groups G and G' possess an isomoiq/hy 
which leaves N invariant. In the extensions 
that are required for his purpose what is wanted 
is only this, as the normal subgroups con- 
sidered are all characteristically invariant. The 
most dilTiciilt part of the wliole theory consists in 
finding out all possible factor- systems. The 
article contains a good extension “ of 8chriei‘’s 
theory. In particular the problem of deter- 
mining all possible 2 >groups is solved partially 
as the extension of its centre by the corresponding 
factor-group whose structure is assumed to be 
known by induction. The extensions in ca.se 
where the normal subgroup has no element of 
the centre other than e is considerd. It is also 
shown as was remarked by K. Baer that the 
extension problem can be taken to be solved 
comxdetely provided in the case when N is 
abelian it is comxdetely solved. K. V. I. 


A New Method of Weed Eradication. — 
ITnd(u- tlie title?, Bioloahval oi'adication of Kan.s 
(Saccharutn sponia tieinn) in field patches ” G. O. 
Tambe and Y. I). Wad of the In.stitute of Plant 
Industry, Indore, Central India, draw attention 
to what appears to be a simple and efiicient 
mctliod of eradicating troublesome weeds {Aqric. 
and Livestock hi Tnd., 8, Part IV). Tlie method 
adox:»ted was to cover, hy means of a thick 
mulch of green material such as sunn hemp, green 
grass or even green weed growth i-ernoved f 7 *om 
fields, tlie p<atches of land overgrown with the 
particular weed desired to be*" destroyed, and 
allow the mulch to remain tlirough the rainy 
season. At the end of this period it is found tliat 
the decomposing green mateilal had acted on 
the root system of the weeds under the rotting 
cover green mantle and liad effectively killed it. 
In addition to such destruction, the ti-eatod land 
is also said to have increased in fertility. Wlieat 
and cotton grown on such treated plots gave 
significantly higher yields than the controls^and 
in the case of wheat, the quality also greatly 
improved. _ The improvement related mainly to 
the total nitrogen and gluten content wliich were 
2-07 and 11*53 per cent, respectively as against 
1*65 and S*04 per cent, in the control. The 
treated plots showed a higher content of organic 
uqatter in the upper zones of their soils than tfi^ 
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controls and it is surmised that the better quality 
of the wheat in the treated plots may be due to 
this increased organic matter content. The 
essential feature of the method is the use of 
green material as such in contradiction with 
dry material like straw or hhusa w'hicli are found 
to be ineffective. The method deserves to be tried 
in the case of other difficult weeds sucli as the 
hariali grass {Cynodon dactyloii) of the black 
cotton soils, a vreed whicli greatly reduces cotton 
yields and involves much cost and labour to 
eradicate and is seldom permanently removed 
even then. The touch-me-not Mimosa pudica 
is another such weed against which cultural, 
cliemical and other methods are in practice out 
of the question and a suitable adaptation of this 
new method deserves a trial. We look forward 
to the author for a further study of the metliod 
on a more extended basis. A. K. V. 


The Relative Values of Organic and Inorga- 
nic Nitrogen Fertilisers.— An account of certain 
maniirial experiments for testing the superiority 
of any of organic nitrogenous fertilisers over 
inorganic fertilisers supplying the same quanti- 
ties of nitrogen conducted on the Jealot’s Plill 
Farm of tlio Iinpei-ial Chemical Industries 1ms 
been abstratcd in the Journal of Agriculture and 
Livestock in India, 8, Part IV. The conclusions 
are in accordance with the opinions which used 
to be held until recently when organic nitro- 
genous manures are being credited with special 
virtues by reason of their content of organic 
matter. The experiments were conducted both on 
the field and in pots and cover two seasons. The 
crops dealt with were Brussels sprouts, mustard, 
barley and wheat. By organic nitrogenous 
manures are meant only those wliich supply 
a fairly large (luantity of nitrogen entitling 
them to be called fertilisers and not bulky 
organic materials with comparatively a low 
nitrogen content like cattle manure. The results 
show that organic fertilisers are not superior to 
inorganic fertilisers in crop-producing power ; 
they have no value beyond w^hat is due to their 
nitrogen content. PcoAuded the lime status 
of the soil is maintained at an adequate level 
inorganic nitrogen fertilisers will give at least 
as good results as organic fertilisers supplying 
tlie" same amounts of nitrogen. The slow 
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release of available nitrogen, the humus content 
of the manure which is held to impi’ov'c the 
physical condition of the ‘soil and the presence 
of a specific beneficial substance such as certain 
hormones are explained to confer no special 
advantages on the organic over the inorg'anic 
nitrogenous fertilisers. One feels these arc far 
too sweeping conclusions : but even granting 
their correctness, it is at least doubtfur it* tliey 
will apply to tropical and sub-tropical conditions 
and furthermore over a more extended ]jO]*iod 
than the two-year period over which these expei'i- 
ments have been carried out. A. Ix. V. 


Changes in the Testis of the Musk Turtle.— 
— Very little is known about the seasonal changes 
in the testis of Reptiles, especially of Turties. 
P. I.. Pisley {Joiirn. 63, Ko, 2) 

obser^•es that in the musk turtle {fJeryioiJierus 
odoraf.iis) the spermatogenetic cycle in the testis 
is limited to the summer months of the y^eai', 
closely paralleling that of Anura. Spermato- 
genesis begins in July and is completed in 
October. The spermatozoa are found in large 
numbers in the testis from September to May, 
in the latter month they are all expelled and t.lie 
germinal epithelium prepares for the spermato- 
genesis. The spermatogonial divisions are most 
common in Juno. 


Multiple Chromosomes of Paratritropodis , — 
The cliromosomes of most AcrididiB show a 
remarkable uniformity in number. In males 
the diploid number is 23 and in females it is 21. 
The number in Parairitropodia as studied by 
R. L. King and H. W. Beams {Journ. JSLorph., 
1938, 63, No. 2) is 1.9 in the male and 20 in the 
female. The reason for this decrease in mimber 
is the association of four pairs of non-Iiomo- 
logous chromosomes to form four V-shaped 
multiples. These multiples result in associa- 
tions of a higher order than tetrads (hexads and 
octads) in Metaphase I. But in P. 'br\iw\eri 
the authors describe, for the first time in 
Acridida?, a decad found in the 1st spermatocyte, 
which is formed by the accessory chromo.sorne 
associated with an octad. 
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TXJTE is one of the principal cash crops of 
^ India. Though its cultivation is restricted 
to the Eastern Pro\dnces, in 1936-37 it covered 
an area of 2-886 million acres, which produced 
a crop of 9-663 million bales. Assuming a price 
of Rs. 31 per bale, which was the average quota- 
tion of the Calcutta market on 9th March 1938, 
the present-day value of the jute crop raised 
every year in India amounts to the huge figure 
of Rs. 30 crores. Out of this crop over 4 million 


* The Indian Central Jute Committee . — First 
Annual Report, for the period 1st December 
1936-31 st March 1938. Pp. 60, 


bales are exported each year in the raw state 
to foreign countries, a nearly equal quantity is 
first manufactured in the Indian Jute miUs and 
then exported, while about 1 -7 million bales of 
jute goods are consumed within the country. 

The figures given above would give one an idea 
of the gigantic issues involved in the cultivation, 
transport, marketing, manufacture and storage 
of Indian jute. These issues create numerous 
intricate problems, some of a biological, otliers 
technical, yet others of an economic nature. 
Hitherto these problems have either been ignored 
or have been tackled in an isolated and scattered 
way without any systematic plan or efiEtcient 
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collaboration between the various interests con- 
cerned in tiie production and manufacture of 
jute. 

The Royal Commission on Agriculture after 
reviewing the situation and pointing out the 
defects in the existing system, or ratlier lack of 
it, recommended in 1928 the establishment of an 
Indian Central Jute Committee, somewliat on 
tlie linos of the Indian Central Cotton Committee, 
which, functioning successfully since 1920, had 
been mainly responsible for effecting an appreciable 
improvement in the quality and marketing of 
the Indian cotton crop. Some years elapsed 
before this wise recommendation of the Royal 
Commission on Agriculture was translated into 
action : the Indian Central Jute Committee was 
actually set up by a resolution of the Govern- 
ment of India dated the 2Sth May 1930. It 
has now issued its first Ayinual Report covering 
the period from 1st December 1936 to 31st March 
1938. 

This Report, which makes interesting reading, 
gives a lucid account of the manifold problems 
relating to the cultivation, marketing and manu- 
facture of jute which the Committee have set 
before itself and the way it proposes to tackle 
them. On the cultivation side it has set up a 
small laboratory at a capital cost of Rs. 45,000 
and a recurring cost of over Rs. 40,000 per annum. 
This laboratory situated at the Government 
Farm, Dacca, will study the botanical, physio- 
logical and entomological problems of jute culti- 
vation with a view to evolving improved varie- 
ties which will be given out to the cultivators. 
For the supply of seed of these varieties the 
Committee has set aside Rs. 50,000. 

For a commodity like jute, whicli is grown to 
be spun, the work in the fields and the agricul- 
tural researclr laboratory would remain incom- 
plete and inconclusive if it were not supplemented 
by tcclmological tests made, under standard and 
I'eproducible conditions, with tlie object of find- 
ing out the relative merits of the improved 
varieties. Tlie Jute Committee like the CVitton 
C'ommittec has recognised the supreme necessity 
of tliese technological tests and has set iqD a 
Technological Laboratoiy at Calcutta at a 
capital cost of Rs. 3,80,000 and with an estimat- 
ed recurring cost of Rs. 1,80,000 for the first 
three years. The main function of this Labo- 
ratory, whicli will be equipped witli a spinning 
mill, a conditioning plant for maintaining constant 
humidity and temperature in the spinning and 
testing rooms and a wide range of testing instru- 
ments, will be in the beginning, to test the 
improved varieties and to compare them among 
themselves and with the local varieties. Later 
on, when the technique of the routine tests 
becomes more or less established, it is expected 
tliat it will be in a position to undertake techno- 
logical w^ork on the manufacture of jute goods. 
When this development takes place, it is Jioped 


that it would be possible to establish a closer 
liaison, preferably an amalgamation, with the 
Research Department of the Indian Jute Mills 
Association, as it would be undesirable and 
costly, in the same city, to duplicate work direct- 
ed towards the same end, namely, the improvement 
of Indian jute and its best utilisation in the 
manufacturing processes. 

The Committee’s activities, described above, 
principally concern the cultivator. TJie (bin- 
mittee, however, has not wisely neglected tlie 
interests of another important class, namely, 
the merchants, for whose benefit it proposes to 
spend about Rs. 62,000 per annum on improve- 
ment of jute forecasts, Rs. 10,000 per annum on 
collection of statistics and dissemination of 
information and Rs. 30,000 on an inquirj' into the 
marketing and transport of jute and its products. 

For all these various items of oxi^enditure the 
Government of India have agreed to make a 
yearly grant-in-aid of Rs. 5 lakhs, for five years. 
The work of the Committee is bound to grow, 
and those who are benefited by its various 
activities will ask for more and more problems 
to be undertaken by it. At the end of these 
five years, therefore, the Government will be 
faced with the necessity of either increasing 
the amount of the grant-in-aid or making the 
Committee self-supporting by levying a suitable 
cess on jute. 

The Committee, as constituted, is a thoroughly 
representative body including among its members 
growers, merchants, spinners, administrators and 
experts. This feature is one of the chief sources 
of strength of such Committees, as the represent- 
atives of the various bodies can put forward the 
lines of work in which they are keenly interested 
and the full Committee can adopt a compre- 
hensive view. One, liowever, feels that the 
Committee, so many of whose activities are of 
a scientific nature, would be strengthened by the 
inclusion of one or two scientists. 

The success of such Committees depends to a 
large extent upon the first administrative ollieer, 
upon whom falls the difiicult task of organising 
the department, laying down healthy tj‘a,ditions, 
clialking out the initial programme of V'ork ancl 
equipping the laboratories. .Judging from the 
manner in which the problems facing the jute 
industry have been analysed and set forth and 
the way in which the prograjume of futuj*e work 
has been drawn up, we feel that the Committee 
has been very fortunate in starting its career 
under the cliairmanship of Sir Bryce Burt, who 
has a long and distinguislietl record of associa- 
tion with the work of such Committees and in 
securing the services of Mr. A. 1\ Cliff as its 
first Secretary. We feel confident that thes('. 
two gentlemen will direct the (Jommittee’s activi- 
ties in the right direction and we wish it a long 
period of useful service. 


N- A. 
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Effect of Light Treatment on Seed Potatoes.-- 
Mr. D. N. Sen (Jupta, n.A.g., writes under date 
September 1, 1938 : — The beneficial effect of 
dayliglit to potatoes during tiie storage period 
has long been recognized in potato growing 
countries in the West. A simple experiment 
was carried out at Jorhat for two successive 
seasons of 1985 and 193(5 on this line. Vernali- 
sation of potato has been recommended by 
the Russian worker, Dr. Lyssenko. 120 lbs. 
of Darjeeling seed potatoes were used, in our 
experiment ; one half of the quantity was stoi“ed 
in sand in an ordinary godown for control, and 
the other half was spread in a single layer and was 
subjected to constant illumination from close 
quarters under 100 c.p. light. From time to 
time the tubers were turned over. 

In the first year electric light was u.sed while in 
the second year a 100 c.p. petromax supplied 
the necessary illumination. The treatment con- 
tinued for 28 days in each of the seasons starting 
on the 18th and the 27th October repsectively. 
The observed difference in the general vigour of 
the standing crops under the two treatments 
fairly agreed with the actual finding at harvest. 
The first year’s crop, vernalized under the elec- 
tric light, gave the best result while the second 
year’s crop vernalized by the petromax did not 
respond so •well. 

The results of two years’ work have definitely 
shown that exposing potatoes to light continually 
for 25-2S days gives about 50% more yield al- 
thoiigh the cost of such a treatment is neglig- 
ibly small in comparison to the yield obtained.” 

:|: :i; :Jc 

Ancient Culture in the Indus Valley. — 
Discoveries throwing new light on the problem 
of the successive cultures that flourished in the 
Indus Valley in the 8rd millennium B.C. have 
been made. Overlying the main ciiltuj*al stratum 
contemporaneous with Mohenjodaro, there have 
been found two later ones, whicli appear to belong 
to a people unconnected with tlie earlier civili- 
zation. 

This interesting information is given in the 
latest Ayinual Beport of tlie Ai’chxological 
Survey of India for the year 1 085-8(5, wiiich 
records the arrival during the year of the expedi- 
tion of the American School of Iranian and 
Indie Studies. Dr. E. J. H. Mackay, formerly 
of the ArcliaBological Survey', was the Field 
Director of the expedition. 

Chanhu-daro in the Nawabshah District of 
Sind was the site selected for excavation by the 
expedition. That during the Mohenjodaro 
period Chanhu-daro was an important industrial 
town, specializing in the manufacture of beads 
and toys, is one of the conclusions reached as a 
result of the excavations made. Discoveries 
have also been made, wdiich show not merely 
what the finished articles were, but also the 
successive stages of making beads out of fresh 
agate nodules. 

The departmental programme of excavation 
was fairly well spread over Northern India 
within the limited funds available. In Sind two 
sffes in the Khairpur State, viz., Dijijitakri and 
Kotasur, have been exi3]ored. The 40 feet high 


mound at the former place lias revealed five 
strata illu.strating the earlier and later stages 
of the Indus Valley culture, and also at Kotasnr, 
pottery of late prehistoric period with interest- 
ing painted designs, both geometrical and 
animal, has been brought to light. 

At Taxi la, the north-west portion of tlie 
monastery attached to the Dharamarajika stupa, 
was exposed, completing the lay-out of the 
monastic complex. A hoard has been found of 
500 coins, mostly of Vasudeva, tlie Kushan 
king, which fixes the date of the monastery as 
the 8rd century A.D. Images of some Brah- 
manical deities, such as Vishnu and Kartikeya, 
have also been found at the place. The find* of 
these Brahman! cal images, in the Buddhist 
establishments of Taxila befoi'e their destruction 
at the hands of the Hun hordes, it is said, exempli- 
fies once more the eclectic tendency of the 
Gupta Empire. 

Fresh excavations in Bihar have brought to 
light two more monasteries at Nalanda, and 
some interesting early relics of Naga worship 
at the Maniyar Math at Rajgir. At Lauriya 
Nandangarli, in tlie district of Champaran, 
excavations were conducted in several mounds 
with a view to examine the cliaracter of the 
remains. These remains, according to conclu- 
sions reached, appear to be of several Buddhist 
.stupas, some of which date back to as early as 
the 4th century B.C. At Nandangarh, in a 
mound 82 feet liigh. discovery has been made of 
a basement wall of a colossal structure with a 
number of re-entrant angles. 

In Bengal an interesting monument consisting 
of 170 chambers of shafts, which present* a curious 
honey-combed appearance, has been imoartbed 
at tlie Mcdh mound near Gokul in the Bhogra 
District. The monuments here are nearly 1800 
years old, being of the (5ti) or 7th century A.D. 
and, according to archaiologists. appear to have 
been within the suburbs of the cit y of Mahasthan. 

Other discoveries made during the year 
include a number of sites consisting of burial 
chambers in rock or pottci*y vases and urns in 
Malabar. Tinnevolly, Cbimbatore, North Arcot 
and Ciiddappali Districts in Madras, and an old 
brick monastery, close to the Somingyi pagoda, 
at Myinpagan in Burma. 

In Jaipur a uniiiiie circular Buddliist temple 
of the 8rd century B.C. and a large monastery, 
which continued to be occupied up to the 1st 
century A.D. have been brought to light by the 
local Director of Archfcological Survey. 

The most important discovery of the year in 
epigraphy, it is said, is tliat of four-stone pillars 
at Badva, in the Kotah State of Rajputana, 
recording the jierformance of a sacrifice by three 
sons of a Mokliari General all dated in 2.95 
^Tkrama era, equivalent to 288 A.D. 

:l: -Ai n- 

With the object of landing out additional out- 
lets for Indian short staple cottons, the Indian 
Central Cotton Committee has set aside a sum 
of Rs- 30,000 to explore the possibilities of manu- 
facturing rayon from short staple cotton, parti- 
cularly from cotton linters and similar materials. 
The Industrial Research Bureau is collaborating 
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with the Committee in these enquiries and in 
working out the relative costs and the suitability 
of the various processes for the manufacture 
of artificial silk in India. The data so far avail- 
able indicate that the price of chemical cotton 
manufactured from short staple cotton would 
be far too high, but there is a possibility that 
chemical cotton produced from linters would be 
reasonably cheap. It is now proposed to carry 
the experimental work done in the past for the 
determination of the cost of producing chemical 
cotton, a stage further by the installation of a 
small-scale pilot plant for determining the 
cost of pre]mring chemical cotton which is the 
basis for rayon manufacture. 

^ i!i 

The Periodical ‘Failures’ of Cotton Crops in 
the Punjab. — Through the kind courtesy of 
the Secretary, Indian Central Cotton Committee, 
we have received certain extracts from Dr. Mason’s 
inspection report on the scheme of periodical 
‘failure’ of cotton crops in the Punjab. The 
Punjab Amei'ican Cotton Industry is still yoiing. 
It was not till 1005, that American seed was 
imported from Darwa and selection begun. All 
tlie major crop ‘ failures ’ occurred between 
1019-1928. There has been no major ‘ failure ’ 
since, though ‘ partial failures ’ occurred in 1931 
and 1932. Similar ‘ failures ’ occur in Sudan and 
the cause of the Sudan ‘failure’ is not yet known. 

The Punjab American Cotton Industry, appears 
to be approaching a condition of equilibrium. 
There are two reasons for this ; the plants 
get acclimatised the longer they arc cultivated 
and the grower learns by experience the cultural 
requirements of the crop. 

From an examination of all relevant facts 
relating to the ‘ failures ’ Dr. Mason considers 
it probable that the ‘ failures ’ occurred as a 
result of interaction of at least two factors : 
“We may postulate first of all a soil factor, 
probably high content of alkali salts, which may 
persist for more than a single year. In the 
presence of this factor any climatic or insect 
white fly) factor detrimental to growth 
may result in crop ‘failure ’. It is noteworthy 
that the ‘ failure ’ years appear to have been 
years of high July- August rainfall, but that 
high rainfall at this time of year has not always 
been accompanied by a ‘ failure The Sand- 
wiching of ‘ partial failures ’ between ‘ full 
failures ’ may be explained by assuming that 
the climatic factors have been relatively favour- 
able for growth, even though tlie alkali content 
of the soil may have been high. It will be clear 
that soil alkali may adversely affect the activity 
of the nitrogen bacteria. 

To sum up it is suggested that periods of 
2-3 years have occurred during which the salt 
content of the soil has remained high and that 
this has rendered the plant susceptible both to 
Tirak and to nutritional bad opening of the boll. 
It is further suggested that when a year in which 
the climate is detrimental to growth has synchro- 
nised with one of these periods of high soil salt 
content, a ‘ failure ’ has occurred. It is not 
improbable that in the past there has been some 
confusion between Tirak and nutritional bad 
opening.” 

* * * 


Flying Training in India. — The introduction 
of the Empire Air Mail Scheme, the provision 
of night flying facilities and the grant of large 
subsidies to the flying clubs by tlie Government 
of India have resulted in a substantial increase 
in the number of hours flown and the number of 
‘ A. ’ pilots trained. 

The three-year agreement which the Govern- 
ment of India has with the subsidised flying 
clubs, expires at the end of the current year. 

The total amount of the subsidy grant distri- 
buted among the seven clubs was Ks. 1,43,128 
in 1936-37, and Rs. 1,3().500 in 1937-38. 
The increased flying done by the clubs has been 
devoted principally to the training of commercial 
pilots, although the clubs do not earn Govern- 
ment bonuses in respect of such training. 

The number of commercial pilots trained for 
the past 3 years, 1935, 1936 and 1937, are res- 
pectively 9, IS and 20. 

Introduction of the Empire Air Mail Scheme 
early in 193S, has been responsible for a sub- 
stantial increase in the number of persons 
actively employed in civil flying in India. The 
total number em]:)loyed by^ the aircraft operating 
companies operating wholly in India, was 11.5 
as on 31-12-1936 and 269 as on 31-7-1938. 

One of the difficulties with which tlie operating 
companies were faced was in providing tlie 
advanced training which is necessaiy before a 
pilot, who has been wholly trained on the liglit 
types of aircraft such as arc owned by the 
flying clubs, can be given charge of a larger type 
of commercial machine which has a higlier per- 
formance. The Govei‘nme>it of India gave 
assistance by arranging special flying courses 
on their Avro-X aeroplanes, and Tatas estab- 
lished, at their own cost, in addition what 
virtually amounted to an ad^'anced flying 
training school. They also undertook the further 
training of wireless operators, whom they 
recruited from those candidates who had pass(Ml 
the wireless course at the Aeronauiical Traimnu 
Centre of India. 

While the flying clubs provide ilie neces.sary 
regional centres for initial training, the need lias 
been felt for an advanced aviation school. , 

If there is not to be rotr<^gresssion, it would 
seem that the flyung clubs in India will have to 
be given a fresh raison, d'etre as well as a ne\v 
subsidy agreement at the end of the year. 

5}; 5{! 9K 

Deterioration o£ Structures in Sea-Water.- — 
A Committee of the Institution of Civil Engi- 
neers has been studying the problem of tlie 
deterioration and protection of slruetures in 
.sea- water since 1916. Reports have been issued at 
approximately yearly intervals, the recent Rejiort. 
(H. M. Stationery Offjce, Eondon, 1938) being the 
17th of the series. Reports are given on. the 
condition of timber specimens subjected to 
protective treatment and exposed to sea-action 
in various parts of the w^orld. Results are given 
of a research into the deterioration of reinforced 
concrete. The present report is of particular 
interest in that it contains the complete sets of 
figures for the corrosion of iron and steel bars 
exposed in various Ports for periods of 5, 10 and 
15 years, this research being now concluded. 
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On August 2nd, Jean Baptiste Perrin one 
of tlie leading physicists of the worid, annonnced 
to the French Academy of Sciences, the discovery 
by his collaborator’s of wliat he believed to be 
the ninety-tliird chemical element. Perrin, who is 
President of the Academy, reported tliat the 
new substa,nce is heavier than uranium, which 
up to this time has been known as the heaviest 
of all substances. Many physicists have limited 
the number of possible elements to ninety-two 
on the assumption that any substance heavier 
than uranium would not be stable enough to 
hold together. Perrin, however, announces that 
his new discovery would be in natural and stable 
form, and could be produced in definite cjuanti- 
ties {Sky. 193S.2, No. 11, 13). 

Ji: if: sis 

University o£ Bombay.- 

Dr. K. Venkataraman, d.sc., pH.d. (Man- 
chester), F.T.C., has been appointed Mody 
Professor and Jiead of the Department of Che- 
mical Technology in the University of Bombay 
to succeed Professor R. B. Forster, d.sc. (x.tm.), 
Ph.D. (Berlin), F.i.o. 

Dr. T. S. Wheeler, Principal, has been granted 
leave preparatory to retirement. He will sail for 
England on the 22nd inst. to join next year the 
post of State Chemist to the Government of 
Eire. 

Presiding over the students’ function in 
lionour of Dr. Wheeler, Mr. V. N. (diandavar- 
kar, the Vice-Chancellor, paid tribute to 
Or. WTieeler for his work in the University and 
in the Institute for the cause of science. He 
refoTTcd to him as an administrator known for his 
strict discipline and impartial decisions. 

The University of Bombay has conferred the 
Degree of Doctor of Science on Mr. N. C. 
Chatterji, Entomologist, Forest Research Insti- 
tiite, Dehra Dun. 

* * * 

Calcutta University. — The degree of Doctor 
of Science has been awarded to Mr. Ran jit 
Ghose, M.Sc., in consideration of his thesis dealing 
with (1) the synthesis of Jaborandi Alkaloids, 
(2) studies in plienanthrene and (3) a new 
synthesis of carmic acids. 

* :!= t- 

We liave pleasure in announcing that Dr. 
M. B. Mirza, D.Sc., Director, Zoological Labo- 
ratories, Muslim University, Aligarh, has accepted 
our invitation to join tlie Board of Editorial Co- 
operation. 

^ 

Announcements. 

Indian Academy of Sciences.— It has been 
decided to hold the Fourth Annual Aleetinrj of the 
Academy, at Madras, between the 19th and 24t]i 
December 1938. The exact date or dates of the 
meeting will be communicated to Fellows in due 
course. 

Papers intended for presentation at the 
Scientific Meeting during the annual session may 
kindly be sent in to the Secretary, Indian Academy 
of Sciences, Hebbal P.O., Bangalore, at an early 
date. 

The Entomological Society of India.— 
The first annual general meeting of the Ento- 
mological Society of India will be held in Lahore 
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in the first week of January 1939. Intimation 
of the exact date, time and place of the meeting 
will be communicated to members later. In the 
meantime the following may be sent to the Secre- 
tary at the Imperial Agricultural Research 
Institute. New Delhi, by the end of October 
1938 

(i) Abstracts of papers which any member 
may desire to read and also an indication of the 
nature of the exhibit to be shown and a very 
short summary of the remarks to be made tliere- 
on. 

(ii) Proposals, if any, for the amendment of 
the existing rules of the Society, a copy of which 
may be obtained from the Secretary. 

(iii) Notice of any discussion that any member 
may propose to initiate relating to the scientific 
or non-scientific business of tlie Society. 

Only members who liave at least paid their 
admission fee to the Society in the year 1938, 
will be eligible to vote and take part in the non- 
scientific business of the Society. 

5(C ^ Jit 

We acknowledge with thanks, receipt of the 
following : — • 

Agriculriiral Gazette of New Soutli Wales, ” 
Vol. 49, No. 9. 

“ Journal of Agricultural Research, ” Vol. 59, 
Nos. 2 and 3. 

“ Indian Journal of Agricultural Science, ” 
Vol. 8, No. 4. 

“ Monthly Bulletin of Agricultural Science 
and Practice, ” Vol. 29, No. 8. 

“ The PJiilippine Agriculturist, ” Vol. 27, 
No. 4. 

“ Allahabad Farmer, ” Vol. 12, No. 4. 

“ Journal of tlie Royal Society of Arts, ” 
Vol. ‘SO, Nos. 4475-78. 

“ Biochemical Journal, ” Vol. 32. No. 8. 

“ Journal of the Indian Botanical Society, ” 
Vol. 27, No. 4. 

“ Journal of the Institute of Brewing,” Vol. 4d, 
No. 8. 

“ Chemical Age, ” Vol. 39, Nos. 1000-1003. 

“ Journal of Chemical Physics, ” Vol. 6, No. 9. 
“ Journal of the Indian Chemical Society, ” 
Vol, 15, Nos. 7 and 8. 

‘‘ Berichte der Deutschen chemischen gcssel- 
schaft, ” Vol. 71, Nos. 8-9. 

“ Journal de chemie ])hvsi(|uo, ” Vol. 35, 
No. 7. 

“ Transactions of the Faraday Society, ” 
Vol. 34, No. 209. 

“ Indian Forester, ” Vol. 44, No. 10. 

“ Indian Forest Records, ” Vol. 3, No. 3. 

“ Forschungen und Fortschritte, ” Vol. 14, 
Nos. 25-27. 

“ Genetics, ” Vol. 23, No. 5. 

“ Journal of the Mining and Metallurgical 
Institute of India, ” Vol. 34, No. 2. 

“ Bulletin of the American Meteorological 
Society, ” Vol. 19, No. 0. 

“ Journal of the Indian Mathematical Society ”, 
Vol. 3, No. 3. 

Catalogues. 

Messrs. Cambridge University Press, London, 
“ Autumn Books 

Messrs. Edw«ard Arnold &: Co., New Books, 
Autumn 1938. 
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Indian Academy of Sciences: 

Septeynber 1038. SECTION A. — (Miss) Tone 
Nitravati Dharam Dass and Sikhibhush.an 
Dutt : Colour in Helatioyi to Chemical Constitu- 
tion of the Organic and Inorganic Salts of Iso- 
nitro-dipkenyl-thio-Barbiiuric Acid and its Higher 
Homolog lies and Analogues. — The orange coloured 
acid, on treatment with alkalis or organic bases, 
changes into intense blue and green coloured 
salts. This is shown to be due to a fundamental 
change in the constitution of tlie molecule 
from an oximino-ketonic to a nitroso-enolic 
structure. Indkr CTiowla : A Theorem in the 
Additive Theory of Numbers. 11. Vatdyanatha- 
SWAMY : Quasi-bool ean Algebras and Many 
Valued Logics. V. D. Majiimdar and M. B. 
Vajifdar Coefficient of Viscosity of Air . — 
Using a modified form of Wagstaft's apparatus 
for nieasuring by the metliod of interference 
fringes, ’n2r.° ^ been determined as (1834-38 ~t 
0-35) X 10"'^ c.g.s. units. A. Narasinga R.ao : 
Studies in Turbine Ceometry. — If. On the Svb- 
Geometries of Lie which belong to the Mohius- 
Laguerre Pencil. 

Septeynber 1938. SECTION B.— M. S. Ran- 
DHAWA : Observatioyis on Some Zygyiemales froyyi 
Northern India — Part I. G. N. Rangaswami 
Ayyangar, V. Band [JR AN GA Rao and D. S. 
Rajabhooshanajvi : Sorghvm-Sirre Relationships 
of Seed Embryo, Seedling ayid the First Seedlmg 
Leaves. C. Bhashyakarla Rao : The Myxo- 
phycece of the Orissa Provmce. India — 1. 

A. Ramakriskna Reddy : The Cytology of 
Digestioji and Absorption iyi the Crab Paratelphusa 
(Oziotelphusa) liydrodromus (Herhst). L. P. 
Mathur and Munshi Lal Sharma : Observa- 
tioyis oyi the Abnormalities in the Coynmon Indian 
Frog, Rana tigrina Laud. Jat Chand Luti-ira, 
Abdus Sattar and Sardue Sing?! : Occurrence 
of Stem Canker Disease of Sugarcane (Cytospora 
sacchari Butyl), in the Punjab. P. N. Mkhra : 
Apoqayyiy in Adiantum lunulatum Buryn., Part I. 
[Morphological). P. N. Mehra : Apogamiy in 
Pberis biaurita Lirm. P. N. Mei-tr.a : Soyne 
Ahyiorninlities in the Female Strohilus of Ginkgo 
biloba L. P. N. Meitra : The Germination of 
Polleyi Grains hi Artificial Cultures i/i Epliedra 
foliata Boiss and Plpliedra gerardiana Wall. 

B. L. Bi-iatia and S. B. vSetna : On Soiyie^ Crc- 
qarine Parasites froyyi Certian Polychete Wornis 
from the Andaynan Islands. V. Ranganatfian 
AND P». N. vSastri : Procedure for Determini tig 
the Nature of the Degradaiioyi Products duriyig 
Proteolysis. 


National Academy o£ Sciences: 

.lune 1938. — Satya Prakash and Siktit- 
Bi-IUSHAN Dutt: Colour and Chemical Constitution. 
The Organic and Inorgayiic Salts of Dipheyiylvioluric 
Acid. ''Y.S. Dubey, Y. P. Varshney and R. S. 
Sharma : CausiicSodaand Alumina froyyi Salt and 
Bauxite. Mahadeo Prasad Gupta and Shikhi- 
bhushanDutt : Chemical Exammation o/ Indigo- 
fer a linifoli a Retz. The Isolatioyi of its Active 
Principle. J. Dayad : Studies on the Tremcdode 
Parasites of Fishes, — A New Tremaiode Nixamio- 


hyderabadi N. Gen., N. Sp.. from the Intestine 
of a freshwater f.sh, Opliiocephalus punctatus. 

Aug\isi 25, 1938. — Shah Muhammad Si: bat- 

man : The Alatheniaiical Theory of a New Rela- 
tivity [Geyieralised G rayuUdioy\). A. C. Baner.ii 
and P, 1.. Bhatnag.ar : The Solutioyi of Certain 
Types of Differential Ecpudloyis. R. D. Yidyarthi : 
NeivAviayi Treyyiatodes (Faynily Diplosfoniida') froyn 
lyidian Birds. Gauiu Shankar Bash and 
S. B. Dutt : Timgsten ayid Molyhdcy}uyn Thncder 
in Organic Synthesis. S. B. Dutt : Chemical 
Exayyimation of Iyidia}i Itlolasscs : Fusel OH froyn 
the Pcdeyd Still Distillery of IMessrs. Carew ct* Co., 
at Rosa, Shahjchanpnr. Anil C'handra C'dattek’- 
Ji and Shikhibhushan Dutt : C(tdmium Poivder 
as a Syyithefic lieageyd. Btnayendra Nath Sen : 
The Foryyudlon of Liesegayig Riy\gs hi the Preseyice 
of Precipitates. R. C'. Chatterji : Ajiyiotated 
List of the Hehninihs recorded froyn Doynesti ceded 
A yiiyyials of Buryna, Part I. ' Trematoda. B. N. 
Singh and M. L. Mehta : Changes in Respira- 
tioyi and H-ion Conecydration in Wounded Potato 
Tubers. 


Indian Association for the Cultivation 
of Science : {Proceedings, Yolnme 
Part IV.) 

August 1038. — .Tagannath Gupta: Hexa- 
co-ordincdioyi in Telluric AcM and in Molybdates 
arid Tungsitdes hi Solution. Bibi-ia Ma.iumdar : 
The Theory of Ahsoyjdi on ?n Ionised Gas. I. Opacity 
hi Stellar Alaterial. II. Optical Properties of 
liquid metals. K. Banerjee and Rajiuddin 
Ahmpid: Structure of A y'oniatic Compounds. Part IV. 
Space Group and Atomic Arrangemeyds in Phloro- 
glucine Dihydrate. Krishnapada Ghosh and 
Bonbehari Giiosh: On the Electric Conduclioyi due 
to 4 Electroyis hi some Trivalent Rare Earth Com- 
pounds. vS. K. Mukkr.it and Abd[h. Aziz : On 
the Ranian Spectrum of D iphenyl. G. R. Paranjpe 
and D. J. Davar ; Dielectric iDoperiics of Some 
Organic Substances. S. R. Khastgir. AND M. K. 
(Tiakravarty : The Attoiuafion of Ultra-Short 
Radio along yrith Earth. 


Indian Physical Society : 

August 21 . 1038 . — Mrs. B. Majumdar : Theory 
of Absorption iyi Ionised. Gases — Part II. Optical 
Properties of Liquid Metals. P. Kotesw'aram : 
Dissocudioyi in Sidphuri<‘ Acid icltk Temperature. 
K- Banerji andR. Ahmed : Structure of A roynaiic 
coyyvpouyids. 1 V . Space Groujis ayul .liomic Arrange- 
ments in Idiloro-glurine Dihydrale. P. Giiosii 
and B. B. Giiosh : On the Eleclroyiic Coyiductioyi 
due to ‘4/’ Electy'oyis in Some Trivalent Rare Earth 
compoinids. S. Basit and A. T. Maitma : Thermal 
Coejficient of Rock-Salt by X-ray Reflection. 

sit ^1; 

Indian Chemical Society : 

July 193 S.--Priyadaranjan Kay and 
Nripendra Nath Ghosh: Coynplex Coyyipowids of 
Biguanide with Tervalent Metals. Part II. Chro- 
mium Biguanidines. Priyadaranjan Ray and 
Nripendra, Nath Ghosh ; Complex Compounds 
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of Biguanide loith Tervalent Metals. Part III. 
Chromium Phenylhiguanidines. Priyadaranjan 
Ray and Haribola Saha : Complex Compounds 
of Biguanide ivith Tervalent Metals. Part IV. 
Chromium his- Biguanidines. SisiR Kumar Guha : 
Studies in Indigoid Dyes. Part III. Mata 
Prasad, S. M. Mehta and Miss H. Rathnamima : 
Studies in Thixotropic Gelation of Thorium Molyb- 
date gels. Shridhar Sarvottam Joshi and 
T. V. SUBBA Rao : Blectrodepositioyi of Lead on 
Base Metals. Part I. Behaviour of Alkaline 
Baths with Iron Cathodes at Low Curreyit DeJisities. 
S. M. Sethna and R. C. Shah : Pechmann Con- 
densation of Methyl ^-Resorcylate icith Ethyl a- 
Alkylacetoa estates. M. K. Madhuranath and 

B. L. Man.tunath ; Chemical Examination of the 
Oil from the Seeds of Santahim album {Linn.). 
Kartar S. Narang, Jnanendra Nath Ray 
AND Bharpur Singh Roy : Rotflerin, Part II. 
S. Chatterjee, M, Sanyal and M. Goswami : 
Studies in Catalytic Dehydration. Mahan Singh : 
Dimethylamhio and Diethylaminophenylhnmo’ 
camphors. Reagents for Mercury. 

August 11)38. — K. Ganapathi : The Chemistry 
of Some Derivatives of Decalin, Part I. Bauwant 
Singh and G. Ahmad : Poteniiometric Studies 
in Diarotisation. Determination of Aromatic 
Amides. Mr. Ramart, K. G. Naik and 

C. M. Mehta : Relatioyi between Chemical Activity 
and Absorption in the Ulira-VioLet of Certain Organic 
Molecules : Part I. — Study of the Absorption 
Spectra of the Chloro Derivatives of the Substituted 
Amides of Malonic Acid. K. G. Naik, R. K. 
Trivedi and 0. M. Mehta : Relations between 
Chemical Activity and. Absorption in the Ultra- 
Violet of Certain Organic Molecules : Part II. 
Velocity of Saponification of the Chloro Derivatives 
of the Substituted Amides of Malonic Acid. 
S. Chatterjee, A. Shah and M. Goswami : 
Composition of Boiled Oil. Baidyanath Ghosh 
AND B. C. Guha : Vitamin C and Toxins : Part I — 
The Effect of Vitamin C and other Reducing .Sub- 
stances on Diphtheria and Tetanus Toxins in vitro. 
Baidyanath Ghosh and B. O. Gb-ha : Vitamin C 
and Toxins: Part II. — The Effect of the Admin- 
istration of Vitamin C to Guinea-pigs Injected with 
Diphtheria and Tetanus Toxins. Baidyanath 
Ghosh : Observations on the Relation beitveen 
Pregnancy, Sex-harmones and the Vitamin C Con- 
tent of^ the Tissues of Guinea-pigs. S. K. Mitra : 
Experiments on the Synthesis of Cytisine : Part I. 
Synthesis of 3 : 5 Dlccirhethoxypyrone-io-acetate and 
the corresponding Pyridones. Muhammad 
QUDRAT-i-IvHUDA, ASHUTOSH MUKHERJI AND 
Phanibhushan Banerji (in part) : Siramless 
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Monocyclic Rings. Part II. — Synthesis of 3- 
M ethyl-cyclohexane- 1 -carboxyl- 1 -acetic acid and 
Sepraiion of its Isoyyiers. (1. P. I^endse and 
Jagraj Brhart Lal : Constltiiients of the Seeds 
of Blopharis edulis Pers. The Composition of the 
Oil. A Correctioyi Note. 


Indian Botanical Society: 

September 1938. — Boergesen, F. : Contrihu- 
twn.s to a South lyidian Marbic Algal Flora — III. 
Kajaur. L. B. : Eynbryo and Seed Development 
i)i the N yctaginaceoi . — /. Studies in the Genus 
Boehaavia. Dastur, R. If., and Winifred John: 
The Grou'th of Rice Seedlings i}i Salt Solutions 
of Differeyit H-ion Concentrailoyis. Schmid. E. : 
Contributions to the Knowledge of Flora and Vege- 
tation in the Central Himalayas. 


The Entomological Society o£ India: 

{New Delhi Brayich.) 

Jidy 20, 1938. — PI. 8 . Narayanan: Biology of 
Two Indiayi Species of Apanteles {Braconidice) of 
Economic lynporlance. L. N. Nigam : Life-History 
of the ak Grasshopper. Poecilocerus pictus. 

The following exhibits were shown and com- 
mented upon : Three species of termites swarming 
in Delhi early in the rainy season (H. S, Pruthi) ; 
Myllocerus Prox lactiv Irens Mai'shall, damaging 
cotton at Delhi ; Anoynala. lineatipennis damaging 
apple fruits in Simla ; P]gg clusters, pupae and 
adults of Epistictia viridlynaculata Boh. from 
leaves of Steriosperynum suaveolens in Delira Dun 
and grubs of Podontia li-punctata (?) infesting 
Dualianga soyiyiertoides in Dehra Dun (T. Ahmad) ; 
A nest of the red-ant, Oecophylla smaragdhia P., 
from Karnal (Ghulam Ullahj ; Chilomenes sex- 
ynaculata P. (Coccinellidai) showing colour varia- 
tions (A. P. Kapur) ; Nest of the spider Sfego- 
dyphus saraslnorum Karsch, and some of its fauna 
from Dehra Dun (K. B. Lal). 

A resolution deeply regretting the death of 
Dr. Geza de Horvath of Budapest, one of the 
founders of the modern classification of Hemiptera, 
was passed unanimously. 


Meteorological Office Colloquium, Poona: 

August 31, 1938. — Rao Bahadur Y. Rama- 

CHANDRA Rao, Locust Research Entomologist, 
Karachi, on ^^The I^ocust Probleryi in Iyidia'\ 
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MATIfRMATICAL AND PIIYSICAD 
SCIENCES. 

Presule>d\ Dr. 0. G. Darwin, D.R.S. 

LOGIC AND PROBABILITY IN 
PHYSICS. 

pEOENT scientific history lias revealed a deep 
schism between the professional philosophers 
and the scientists, and this schism is worthy of ex- 
amination. Prof. Darwin, therefore, deals with 
the wide theme of the philosophy of physics. 

Prof. Darwin develops the idea that the old 
logic was devised for a world that was thought to 
have hard outlines and that, now that the new 
mechanics has shown that tlie outlines are not hard, 
the method of reasoning must be changed. The key 
to this is the principle of probability, but whereas 
in the past, attempts were made to fit this into 
the old system, the new mechanics suggests the 
possibility of a different synthesis. 

The really live branches of physics call for a 
very different kind of thought from the old formal 
logic ; in fact, outside pure mathematics any sub- 
ject is apt to become dead and uninteresting as 
soon as it is brought down to this form. Axioms 
are not really the most important things, but it is 
the whole body of accumulated doctrine that 
matters. Also the idea of a crucial ” experiment 
believed in by the ‘ logic ’ scliool has not much 
force, since it is the cumulation of a number of 
pieces of evidence and not one of the pieces that 
makes us believe in a pliysical theory — for example, 
relativity. An axiomatic basis is too narrow 
for the understanding of the jiliysical world. 

Something wider is needed, a wider system of 
logic which has probability for one of its features, 
hut there does not seem to be much use in trying 
to bring probability into the narrow fold of the 
old logic. A review of recent history of atomic 
theory has shown clearly tliat the prejudice 
against probability and in favour of causality is 
wrong for a reason never previously thought of. 
This theory revealed two mutually contradictory 
but both indubitable pieces of evidence, and in the 


dynamic period of its development, Bohr and otlier 
leaders recognised the difficulties on hotli sides 
but maintained an attitude of balance hoping for 
the coming of a liigher synthesis. Quantum 
theory grew stronger and stronger, and finally the 
New Quantum Theory burst forth placing in the 
hands of the mathematicians the wave function, 
the most powerful of weapons for the technical 
discussion of atomic problems. It was however 
tiie Imcertainty Principle that siiowed up a fallacy 
in the old argument about causality. It is now 
easy to see that tliore was nothing wrong in tlie 
old inference that tlie future could be forecasted 
exactly if we know all about tlie present ; but the 
trouble was the impossibility of knov'ing tlie 
present. 

One of tlie most convincing ways of seeing that 
probability cannot be brought within the fold of 
formal logic is the kinetic theory of gases. The 
greatest contribution to this subject Avas tliat of 
Gibbs who introduced the notion of ensemble, 
and canonical ensembles. The X)rinciple of jAro- 
bability embodied in the averaging over the en- 
semble was frankly laid on the top of the logical 
principles of Newtonian mechanics, but it is now 
found that the new mechanics accommodates it 
much more easily and can be united with it in a 
higher synthesis. Another idea developed in 
Gibbs’ work, that of the grand ensemble lias not 
yet been incoiporated in the new physics, and 
one may ventm*e to forecast that when some of 
our present dilficulties in the quantum tlieory are 
cleared up, it will be found that Ave sliall be using 
the notion of tlie grand ensemble. A real and full 
synthesis is still to be made and AA'hen this is 
made we may hoi^e to have something that has 
no indefinite" outlines, i.c., a new and reformed 
principle of reasoning. 

The subject of probability ought to play an 
enormously greater part in our mathematical- 
physical education, and its elements should form 
part of a general education also. Mathematicians 
are still so interested in the study of rigorous proof 
that all the emphasis goes against the study of 
probability. It may however be said that it is 
not special new courses that are needed, but* 
rather a change in the spirit of our old courses, by 
the incorporation of probability in other subjects, 
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If these reforms are carried out, it may be hoped 
crenerations will grow up which have a facility in 
thinking about the world in the way which quan- 
tum theory has shown to be the true one. In- 
accuracy in the world will not be associated with 
inaccuracy of thought and the result will ulti- 
mately be a fuller' and better understanding of 
the basis of natural philosophy. 

B. S. Madhava Kao. 

OHKMLSTRY . 


President : Prof. Charles S. Gibson, 
O.B.E., M.A., 8c.D., F.R.S. 

RECENT INVESTIGATIONS IN THE 
CHEMISTRY OF GOLD. 

T he address commences with a discussion of 
the evidence concerning the multivalency of 
copper, silver and gold, by a study of some of their 
important compounds. It is pointed out that the 
uni valency and bi valency of copper and silver are 
well established and that the tervalency of silver 
is still a doubtful matter. Modern investigations 
liave shown tliat gold differs from copper and 
silver in that it exists only in the univalent and 
ter valent conditions and that it is extremely 
unlikely that it ever exists in the bivalent condi- 
tion. 

Recently, chemical evidence has indicated that 
cuprous halides, silver halides and aurous halides 
have the general formula ; 

X 

/ 

M M 

\ 

X 

where X = halogen, indicating the 2-covalency 
of cuprous copper, argentous silver and aurous 
gold in these compounds. 

Bassett and Corbet (1924) proved by a phase- 
rule study of the complex cyanides of copper, 
silver and gold that cuprous copper and argentous 
silver can exhibit 2- and 4-covalency wheras 
aurous gold showed a co-ordination number of 
only 2. Mann, ^Yells and Purdie also (1936 
and 1937) came to the same conclusion after a 
study of the trialkylphosphine and trialkylarsine 
derivatives of cuprous, silver and aurous halides. 

“ Mucli of the confusion of knowledge regard- 
ing the chemistry of gold as described in almost 
all text-books and more comprehensive works 
arises from the fact that the simple halide and 
cyanogen derivatives are regarded as normal 
metallic salts and given the formuljB AuCl, AuBr, 
Aul, AuCN, AuCls, AuBrg according to the funda- 
mental uni- or tervalency of the metal. This is 
all the more surprising in ^uew of the long- 
established and w^ell-known fact that whenever 
gold is in solution or in the form of a soluble 
salt it is always present as a complex. There is 
only need to mention as examples potassium 
aurocyanide, probably — on account of its appli- 
cation in the metallurgy of gold — the most 
completely investigated derivative of the metal 
and the very interesting sodium aurothiosulphate 


prepared as long ago as 1845 by Pord-OS 
Gelis. Even at the time of its discovei^y? 
latter compound was known to give neitlaer tlio 
usual reactions for gold nor the usual x*e^i>ctions 
of a thiosulphate. It has long been visecl^ lor 
fixing and toning silver photographic Points, 
Since its introduction in 1924 by the l>a,riish 
X^hysician, Mdllgaard, for the treatment of tuber- 
culosis and, later by others for the treatment ol 
rheumatoid arthritis, it has been corLsid-et*a.l)ly 
investigated and has formed the basis ot* the 
modern ‘ gold tlierapy ’. Curiously enoug^b, in 
a standard text-book published as receii'tly 
1937, the formula, AuoSjO^ . 3 Na^SoOii - HO 
seems to be x:>referred to the correct Nao An )2 

2 HoO which may be fully written 


Na3 


I ,,.. O O "1 

_ t t_ 

O— S— S— Axi— S— S— O • 
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in which, of course, the aurous gold atom i« 
2-co valent, the compound being of the same tyx>f' 
as tlie well-known potassium aurocyanide. 
K [N = 0 — Au — C = N], already mentioned.” 


The best known auric compounds are tlie Iialo- 
genoaurates. Some of the recently invest! g'atod 
compounds of this type are liydronitnato auric 
acid, hydrodisuccinimidochloroauric acid, liyciro- 
diphthalimiclohydroxyauric acid, and Irydro- 
dimethylglyoximinylbromoauric acid. All tlie 
above compounds contain the l-covalent auric 
gold atom. Auric chloride (trichlorog'olcl) or 
auric bromide can be adequately represen'fcecl by 
the formula : 

XX X 


X 


Au Au 
X 


(X = Ob Br) 


X 


Professor Gibson justifies his suggestion for <a 
modified nomenclature of certain gold compounds 
as follows : “ My suggestion for a modified nomen- 
clature of certain gold compounds may be criti- 
cised as being, if not pedantic, unnecessary. It 
arises from obvious analogies of the orjganic 
compounds of gold with similarly constituted 
inorganic comx^ounds of tlie metal ; its only object 
is to avoid further confusion in the chemistry of 
gold. Such confusion is constantly occurring;-. At 
the present time, in books of reference andL even 
in original literature ‘ auric chloride ’ may irnxily 
hydrochloroauric acid in the presence or absence 
of hydrochloric acid, or it may imply a neutral 
salt — generally the sodium salt — of hydro cbloro- 
auric acid and, much less frequently gold triclilor- 
ide or — to alter its name more profoundly in 
order to indicate that the compound is not a salt — 
trichlorogold. As a 'result of this confusion the 
statement is repeatedly found in the literature 
that ‘ auric chloride is soluble in ether k If this 
statement refers to the pure compound Having 
the molecular formula (AuCDo, it is not true. 
Hydrochloroauric acid and hydrobromoauric acid 
containing water of crystallisation, the compounds 
HAUX4 . 3 HoO, are soluble in ether but tbey are 
insoluble when anhydrous, Although tlq^ fact 
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was known long before, the definite statement 
that gold chloride is soluble in ether appears to be 
due to Willstatter (1905) ; but it is clear that the 
material lie was investigating was not (AuCl.->) 2 , 
but an aqueous solution of hydrochloroauric acid 
which he termed gold chloride ; and, as a result, 
the above erroneous statement is still in text- 
books published as recently as 1987. The hygro- 
scopic nature and solubility of ‘ auric chloride 
7 .C., gold trichloride, in water is not due to the 
solubility of the compound per sc, but to the 
formation in the first place of a compound dia- 
quodichloroauric chloride , 


r Cl OHo 

\ 

All 

/ \ 

Lci Ohio. 


Cl 


a type of co-ordinated auric gold salt, frequently 
met with in the present series of investigations, 
whicli is soluble in water and undergoes further 
changes in that medium resulting in the forma- 
tion of hydrochloroauric acid and aurous chloride 
( monochlorogold ) . 

The following is a short account of the researches 
on the chemistry of gold carried out by Prof. 
Gibson and his collaborators : 

{a) Diall-yl lialogeno corn-pounds (Pope and 
Gibson, 19(37 ; Gibson and Simonsen, 1930. and 
Gibson and Colies, 1981). Gibson and Pope 
prepared in 1907 tlie first organic gold compound 
then styled diethylauric bromide. This work was 
greatly extended by the work of Gibson and 
Simonsen (1930) and Gibson and Colies (1931). 
The typical compound of this series diethylmono- 
bromogold has the formula : 


C 0 H 5 Br Coll, 

^ / 

All Au 

/ \ y -x 

OoIJs Br OoHs 

The other compounds prepared include ammino- 
diethylbromogold, pyridinodiethylbromogold, and 
dibenzylsulphidodiethylbromogold. Acetylace- 
tonediethylgold was tlie first organic gold com- 
pound containing no halogen to be prepared and 
from which brilliant gold films could be obtained. 
Derivatives containing etliylenediamine similar 
to the above-mentioned animino and pyridino 
derivatives were also obtained and one of the 
monoetliylenediaminotetra-n-propyldibromodigold 
(Burawoy and Gibson. 1934) was found to yield 
the salt ethylenediaminodi-?i-propylgold bromide. 
Decomposition of such compounds in which two 
4 -covalent auric gold atoms were present in tlie 
molecule resulted in a mixed auric-aurous com- 
pound in which the gold atoms were 4 -covalent 
and 2-covalent respectively. This suggests that 
such halides as AU 2 X 4 (formerly written as AuXo) 
would be mixed auric and aurous compounds as 


X X 

\ / 

Au Au 

\ / 

X X 


and that they might be formed as intermediate 
products in the decomposition of the trilialides 
to tlie monohalides. 

(b) Monoalky Idihroino compoiinds (Pope and 

Gibson, 1907 ; Burawoy and Gibson, 1984 and 
1935). — The monoetliyl and mono- 7 ?-propyldi- 

bromoauric compounds have been studied in 

some detail and their constitution is represented 
thus : 

R Br Br 

\ / ^ / 

Au A ii 

y \ y \ 

R B;. Br 

These compounds decompose slowly yielding 
alkylbromide and gold monobromide. Chemi- 
cally the monoalkyldibromogold compounds 
behave as equi molecular mixtures of gold tri- 
bromide and the dialkylmonobromogold. 

(c) Cyano dei'ivaiives of organic gold, compounds 
(Gibson, Burawoy and Holt, 1935,- Burawoy, 
Gibson, Hampson and Po\vel], 1987). — The di- 
alkylmonocyanogold compounds differ from those 
previously "described in that they contain four 
atoms of tervalent gold in the molecule. They 
have a symmetrical twelve-atom planar I'ing 
structure. 

11 R 

1 1 

R— Au— C = N Au— R 
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The dialkyldicyanodigold compounds are very 
spai'ingly soluble in organic solvents and they 
constitute further examples of mixed 1 -covalent 
auric and 2 -covalent aurous compounds. 

The decomposition of tliese coini)oun(ls furnisli- 
ed several facts of groat interest, c.g., hexane 
was obtained for the first time by the decompo- 
sition of a H-propyl compound. 

(d) The sirnefure of gold, comyjonnds . — Our 
knowledge of the structure of various types of 
gold compounds has been, enriched as a result of 
X-ray crystallographic investigations of Powell 
(1937) at Oxford, Wells (198()) at C'ambridge, and 
Cox and Webster (198(>) at Birmingham. The 
planar configuration of tlie four valencies of 
tervalent gold and the linear configuration of the 
two valencies of aurous gold are now firmly estab- 
lished. The X-ray investigation of diethylmono- 
bromogold by Powell showed that two gold atoms 
and two bromine atoms lie close together near 
the origin and that the molecule is AU 2 (C 2 H 5)4 Br 2 . 
These four atoms form a rough square in a plane 
somewhat inclined to (001). The molecule pro- 
jected on the plane of the gold and bromine atoms 
is shown below. The carbon atoms marked @ and 


204 


British Association Meeting, Cambridge, IQ38 


C C’iLrrcni 
Science 


© are respectively above and below the plane 
of the other atoms. 


oc 



The planar and s^nnmetrical distribution of the 
four valencies of tervalent gold in a non-electro- 
lyte thus confirmed the same results obtained by 
Cbx and Webster in the case of the salt, potas- 
sium bromoaurate KAiiBr^ • 2 HoO. 

Powell and Phillips have also completed the 
X-ray study of di-?i-propl^nnonocyanogold 
(Pro AuCN)^, They have discovered (1) associ- 
ation of four gold atoms in one molecule, (2) 
existence of the group An — C = N — ^ Au and 
(8) direct linking of two propyl groups to the 
gold atoms. The shape of the molecule approxi- 
mates to a square and the distance Au — C = 
N -> Au is the same for each side and equal to 
5*18 A, which is in agreement wdtli the value 
5*28 A for the length of the group Au — C = 
N Au as derived from the available data on 
bond lengths. 

(e) One of the studies of gold derivatives of 
organic sulphur compounds involved the reactions 
which are outlined below. 


BzoS Au— Br 


I 



The colourless 2-covalent aurous compound (I) 
(dibenzylsulphidomonobromogold) and the deep 
red 4-covalent auric comxDound (II), (dibenzyl- 
sulphidotribromogold) have no unusual proper- 
ties. But substances (III) and (IV) present 
interesting features from the structural point of 
view. Our knowledge of the physical and chemi- 
cal properties of these substances is too meagre 
for determining the constitution of the substances 
in the solid state. Careful crystallographic and 
X-ray analysis is the only method of determining 
the constitution of such compounds, and it may 


be that such investigations will give usefnl in- 
formation about ‘ complex molecules ' generally. 

K‘ R. KrishnasWAMI.. 


GEOLOGY. 

President: Prof. H. H. Swinneeiton, O.Sc. 

DEVELOPMENT AND EVOLUTION. 

TN his Presidential Address to the Section _ of 
I Geology, Prof. H. H. Swinnerton dea.ls with 
fhe relationship between “ Development and 
Evolution ”. Starting from the earlier g-eneral 
conception of Von Baer and Haeckel of ‘ ontogreny ’ 
being a repetition of ' phylogeny’, Prof. Swinnerton 
soon proceeds to point out that there is a f iinda,- 
mental difference between the views of thes{‘ 
two great workers, wliich it is necessary to cleaidy 
appreciate. Whereas Von Baer and his followers 
prox^ounded the view that “the young sta.g>’es in 
the development of an. animal are not lil^ie the 
adult stages of the other animals lower down the 
scale but are like the young stages of Lliose 
animals ” the followers of Haeckel mainhixined 
that “ the adult stages of the ancestoi’s are 
repeated during the development of the cLescen- 
dants, but are crowded back into the ea.rlier 
stages of Ontogeny, tjierefore making the Litter 
an abbreviated repetition of Phylogeny The 

study of fossils, esx:>e daily the invert e lb rates, 
seemed to reveal an increasing body of facts 
in support of Haeckel’s theory, while* the study 
of living forms did not lend support bo this 
principle — Garstang expressing the opinion so 
recently as 1929 that “ the theory of arlult 
recapitulation is dead, and need no longej' limit 
and warp us in the study of Phylogeny It 

^vill, however, be seen that the idea of ‘rec£LX)itu- 
lation ’ in the sense of summing up, is inixerent 
in both Von Baer’s and Haeckel’s theories but 
the fundamental difference is that while for tlu^ 
former it is a recapitulation of juvenile conclibions, 
for the latter, it is a recapitulation of < id nit 
conditions. The main point at issue tHex^eforc^ 
is whether or no adult recapitulation, either 
specific or general, does occur. It is orx this 
point that there is a striking divergence of 
opinion between biologists on the one side a;nd 
invertebrate pakeontologists on the other. As 
Prof. Swinnerton points out “ the fact blxixt in 
matters of this kind, serious workers can bold 
such diverse views indicates the possibiliby that 
Nature’s methods are equally diverse. ” 

With this introduction, Prof. Swinnerton 
proceeds to consider the present position on 
tliis matter approaching the subject froixx the 
palaeontological side, and. points out thaib any 
consideration of the relationship of develop ixieiit 
to evolution must deal with the subject frona two 
aspects — the retrospective and the prospective , “On 
the one hand, we must inquire whether the e'volu- 
tionary changes of the past are reflecbedl in 
development, and if so, to what extent. On 
the other hand it must also inquire wlxether 
future evolutionary changes of sudden or 
of sequential character are foreshadowed in 
development. ” It is obvious that these two 
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aspects are closely interwoven with one another 
and as Prof. Swinnerton points out, much 
confusion has crept into recent discussions of 
this subject due to a want of appreciation of 
their fundamental distinctness. Pi'of. Swinnerton 
also finds it necessary to clearly define the 
terms used in connection with these studies, so 
as to eliminate the possibility of confusion due 
to diversity in the shades of meaning attached 
to them. 

Under tlie ‘ retrospective ’ aspect. Prof. 
Swinnerton refers to tlie classical work done by 
CaiTuthers on ZaphrenUs dela)iouel and points 
out its great importance in the study of recapitu- 
lation. Examples have also been given from 
other groups of animals whose development 
has been studied in great detail in recent years, 
e.g.i the Orbitoides group among the Eoraminifers, 
the gens Gryphea incurva among the Lainelli- 
branclis and Spirifer among the Brachiopods. 
Under the ' prospective ’ aspect, Prof. Swinnerton 
discusses the importance of various phenomena 
such as Cocnogenesis (the appearance of new 
charactei's at an early stage of development), 
Proterogenosis (the extension of new chai'acters 
from early to late stages of development), 
Ueuterogenesis and Tachygenesis (the appear- 
ance of new cliaracters at the latest stage in 
development and their extension to earlier 
stages), and Mutation ; and in each case, refers 
to the evidence afforded by studies in different 
groups. 

The address is a masterly review of recent 
work dealing with an important and fascinating 
aspect of the study of Evolution. L.R.R. 


ZOOLOGY. 

President : Dr. Stanley Kemp, Sc.D., P.H.S. 

OCEANOGRAPHY AND THE FLUCTUA- 
TIONS IN THE ABUNDANCE OF 
MARINE ANIMALS. 

^HE term Oceanography should not be used 
in the restricted sense to mean hydro- 
graphy or tlie physics and chemistry of sea- 
water. It is much more comprehensive, and 
includes not only the physico-chemical work, 
coastal surveys, studies of tides and currents 
but also marine zoology, botany and parts of 
geology and meteorology. Great advances have 
been made in the study of the subject since the 
establishment of the Marine Biological Station 
70 years ago at Naples. Several expeditions 
such as the ‘ Challenger ’ have been fitted out, 
and we liave been made acquainted with oceanic 
and abyssal faunas and with the hydrography 
of ocean basins. Otlier aspects of study whiclx 
could not be carried out by such expeditions 
have been taken up in marine biological stations, 
several of which have been established both in 
Europe and in America. A stage is now reached 
when a well-equipped tropical station in the 
Indo-Pacific region is urgently needed. State 
Fisheries Laboratories have contributed very 
largely to the study of Oceanography. iUmost 


complete accounts of the natural liistory of a 
number of fish have been published. By this 
means fundamental knowledge that is nocessaiy 
in the solution of several fisheries problems has 
been acquired. Progress in Oceanography has 
thus been due to the early expeditions, marine 
biological stations and fisheries departments. 
Zoological physiologists have added greatly to 
a correct appreciation of function in marine 
animals and life-histories of large numbers of 
animals have been studied with accuracy. 

Years of study have convinced us that there 
are annual fluctuations in the abundance of fish, 
dependent on the events connected witli their 
developmental stages. These fluctuations may 
be different in their intensity in different ixarts 
of the coast. Though much valuable informa- 
tion in tliis connection lias been collected by 
the International Council for the Exploration 
of the Sea, still the precise reasons for good and 
bad spawning seasons in several cases yet remain 
obscure. In addition to these annual fluctua- 
tions there are what are known as long-period 
fluctuations wdiich become superposed upon the 
normal annual fluctuations. Bussel’s work on 
the young fish obtained in tlie Plankton at 
Plymouth for the past 13 years throws a flood 
of light on the long-period fluctuations. Tliere 
has been a decrease in recent years in the amount 
of larval fish of both summer and spiing spawning 
forms occurring along the Plymouth coast. 
The Plymouth Herring Fishery also has declined 
very considerably recently. vStudies by Ford 
at the Plymouth Marine Laboratory liave shown 
that the abundant catebes of 1021-25, 3927-28 
and 1929-30 are to be regarded as normal 
annual fluctuations due to the great abundance 
of the 5-year old fish. But this abundance was 
not replaced by adequate numbers of younger 
fish in later years and the fishery Jias been 
greatly affected. This depression in the Ply- 
mouth area may be correlated with the lessening 
amount of iDhosphates in the sea-w^ater on the 
Plymoutli coast wiiich has become increasingly 
evident from tlxe year 1931 as showax by Dr. 
Atkins. The renew^al of tlxe phosphates in the 
channel is dependent largely on tlxe inflow^ ^ of 
Atlantic xvaters. It is likely that the reduction 
in the phosphates is to be traced to tlxe changes 
undergone by the normal water movements 
off the mouth of the channel. That such changes 
do take place has been shown by tlie discovery 
of Russel wixo regards species of Sagitta as 
indicators of w^ater movements. Tlie 9-J. per cent, 
of Sagitta elegans and the (> 1 ) 61 * cent, of Sagitta 
setosa in his tow^-net haxxls of 1930 became changed 
into 17 per cent, for Sagitta elegans and 83 per cent, 
for Sagitta setosa in tlxe next year wixen the 
deficiency of phosphates and the decrease in 
numbers of summer spawning fish first became 
evident. 

The next part of the address is devoted to a 
considei'ation of the changes which affect the 
biological condition of the water and it is suggested 
that the causes for these loug-period fluctua- 
tions may not be same everywdiere but may be 
brought about by slightly different factoi’s in 
different places. A thorough investigation of the 
ocean movements in the Atlantic spread over 
a period of several years alone can make clear 


206 


Association Meetings 


Cambridge^ igsS 


what at present remains very largely obscure. 
These problems are receiving increasing atten- 
tion in Europe and in America. Speaking of 
the fishery work done in the British Empire, 
Kemp is profoundly dissatisfied. In South 
Africa and in India witli immense possibilities 
for fisheries development, facilities for work 
are very inadequate. There is a lack of funda- 
mental knowledge that is so essential to future 
work in Fisheries. In India Japanese trawlers 
are taking full advantage of the situation and 
are exploiting the Bay of Bengal in ever-increasing 
numbers. Only by systematic and strenuous 
work continued over several years can the basic 
knowledge that is necessary for the solution of 
important fisheries problems be obtained. To 
this aspect of work more and more attention 
must be paid throughout the British Empire 
and the address concludes with a fervent hope 
that “ when, in God’s good time, the nations 
begin to turn their armaments to better uses, 
and the mass production of ploughshares begins. . 
it will not be forgotten that there is also a 
harvest of the sea. ” B.G.I. 


GEOGRAPHY. 

President : Prop. Griffith Taylor. 

CORRELATIONS AND CULTURE. 

A Study in Technique. 

^ <pORRELATIONS AND CULTURE,” formed 
^ the topic of the presidential address of Prof. 
Griffith Taylor, to the Geography Section of the 
British Association for the Advancement of 
Science, held this year at Cambridge. Suggest- 
ing the definite need for geographical studies 
and mapping of geographical data in any valid 
interpretation of the concept of culture, the 
address is dealt with under three main divisions. 
In the first, is considered the field of Cultural 
Geography ; in tlie second, is discussed a technique 
found very useful in research in that subject ; 
and in the third, is suggested the modifications, 
in the aspects of culture, necessary in a modern 
general education. 

Geograpliy is defined as “ the science con- 
cerned with description, localisation and explana- 
tion of data wdiich relate man to his material 
environment ”, and its essential feature is 
indicated to be the localisation of data (?..e., 
the charting of data in question) with a view 
to explaining their distribution. The close rela- 
tion of geographic studies to both physical 
and social sciences is emphasised and the 
way in which geography links the four 
Environmental vSciences of Geology, Physics, 
Astronomy and Botany with the four Human 
Sciences of History, Anthropology, Sociology 
and Philology is indicated. Students of History 
are apt to belittle the value of geographic 
data in investigating their problems, which 
should not be the case. The charting of 
geographic data is helpful to social sciences, 
and the aid which geographers can give to 
historians is illustratd by examples from the 
Weald and from the Blue grass country of 
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Kentucky. In both these areas, the charac- 
teristic cultural development is sliowm to be 
primarily dependent on conditions of geological 
structure. Tke use of isopleths (lines of equal 
abundance) in interpreting the essential features 
of the renaissance is clearly pointed out. There 
is doubtless an inherent disadvantage in geograph^^ 
in the large number of facts to be assimilated 
in its study, but it is pointed out that memo- 
rising facts need never be a vital factor in geo- 
graphy and that students in Cultural Geograx^hy 
should learn to doubt and deduce rather than 
memorise the innumerable facts presented wdtii- 
out co-ordination. 

In the second section, wdiich forms the main 
purpose of the address, is shown by numerous 
illustrations, that by careful mapping of the 
distribution of several Culture-facts and corre- 
lating them, the investigator can deduce the 
cradle land of various cultures and the order of 
their evolution. Cultural evolutions, like bio- 
logical, are responses to environment, though 
considerably more rapid. The ‘ zones and 
strata ’ concept of the geologists and biologists, 
adopted in their field of research on biological 
evolutions, is pressed into service to deduce 
the various culture spreads. Tliis theoiy, in 
brief, premises that, primitive races, culture, 
religion, etc., evolved as a response to environ- 
ment in a common cradle land, migrate and 
spread outwards giving place to otliers which 
may arise tliere later ; and consequently, primi- 
tive cidtures do not belong to places where they 
are now seen but have migrated there, from 
their places of origin. From an extensive 
study it is inferred that C’entral Asia has been 
the most appropriate environment for the racial 
and cultural evolutions : and it is put forth that 
the primitive races, languages, cultures and 
religions w^ere all evolved in that cradle land 
and spread outw^ards to different continents in 
the efflux of time. 

Prof. Griffith Taylor believes that the primitive 
man was differentiated into the five major races 
long before the later races reached Y'estern 
Europe, and that this evolution took place in 
Central Asia. Consequently he holds that the 
negroes and negritoes also, evolved in tlie 
common cradle land of Central Asia and not in 
Africa as held by others. Based on the inference 
of geogra^ihic conditions wdiich existed in early 
times, the migration of races from the common 
cradle land to different parts of the w^orld, along 
.suitable corridors, is then described ; and it is 
shown that all the jpresent progressive nations 
of the world are built up of the same three stocks, 

■ Alpine, Nordic and Mediterranean ’. It is 
held that cultural differences could be easily 
bridged over and assimilated : but a race barrier, 
such as that wdiich exists betw^een the earlier 
evolved negro stock and the later evolved stocks, 
cannot be so readily adjusted. 

The actual difference between race and 
culture is then discussed. Difference of culture 
is shown to have no bearing on racial differences. 
For instance, the .Tew^s have a different culture, 
language and religion but they are composed 
of the same races as the other European nations. 
To express such groups linked purely by cultural 
characters, the extension of application of the 


207 


No. 4 1 
Oct. i9o’5j 


British Association Meeting, Cambridge, iQjS 


word ' Cult ’ is advocated. It is not correct to 
say that there is a JewisJi race in Europe, or a 
French race in Canada, hut it is logical to talk 
of a Jewish or French Cult. 

The ‘ Zones and vStrata ’ concept has next 
been applied to trace tlie linguistic relationships, 
and it seems to offer clues as to the relationship 
between the Aryan, Bascijue, Altaic and other 
groups. It is believed that the Aryan languages 
originated from near Turkestan and spread 
outwards from there. It is doubtful who first 
spoke the Aryan language, but from the ‘ zones 
and strata ’ theory it is deduced that the Nordic 
races, however, did not speak originally this 
language, but spoke Finnish oi* some other allied 
non-/Vryan language. The growth and spreading 
of several cultures are next discussed in the same 
way, by the application of the technique of the 
zones and strata concept. 

Prof. Griffith Taylor classifies the geographers 
into three groups; theocratic, geocratic or environ- 
mental, and possibilist. He believes in the 
environmental control or ‘ Stop and Go Deter- 
minism h differing in this respect from the 
orthodox views of many historians and geo- 
graphers. 

In the final section, a plea is put forth for a 
drastic revision of the programme for a general 
cultural education. The cutting down of the 
study of classical languages like Latin and Greek, 
and giving greater attention to Biology which 
deals with the evolution of man as an animal. 
History which deals largely with the growth 
of his ideals and institutions, and thirdly Geo- 
graphy which deals with his present, often vary- 
ing, environment are stated to be necessar^u 
It is considered desirable to swing the attention 
of youth, for a generation or two, from the 
problems of Physical Science to the more diffi- 
cult and dangerous problems of Social Science. 
There is no risk to day, as it was in the past, in 
stating that the earth is round, revolves round 
the sun, and is of small importance in the Cosmos. 
But there is grave danger, in many circles in 
stating the truth about Communism, Socialism, 
etc., which conflict with established interests. 
These creeds are cultural facts and they ax’e to- 
day more vital to the man of culture than is the 
well recognised and valuable culture based on 
art, music, or classics. Therefore, the student 
of Cultural Geography can feel certain tliat he 
is working right on the forefront, in man’s 
progress towards a liigher type of civilisation. 

B. K. B. 


ECONOMICS. 
President ; R. P. Ha^hiiod. 


SCOPE AND METHOD OF ECONOMICS. 


I^NCOURAGED by the recent outcrop of 
^ speculation upon the methodology of eco- 
nomics, Mr. Harrod felt an ‘ inner urge ’ to 
say something on it. The pure theory of classical 
economics may he divided into (1) the theory 
of value and distribution and (2) the maxim 
that productive resources should he so distri- 


buted among occupations as to yield an equi- 
marginal social net product. The‘ first professes 
ability to deduce from given circumstances 
general laws of rigid demonstrability and certainty 
concerning the casual succession of events 
having an empirical basis. These laws are 
dodiicible from the law of diminishing utility 
or law of demand, an axiom of the liighest 
possible degree of empirical probability. ^ But 
tim degree of its generality is so great as to 
render the power of prediction almost nugatory. 
Recent attempts of economists to get greater 
knowledge of causal sequences than is vouch- 
safed by the law of demand (c.r/., trade cycle 
theories) have led to the undesirable results 
of making economics conjectural. Having said 
so much as introduction, Mr. Harrod proceeds 
to deal with the subject under four heads. 

1. The Economic Criterion . — First about the 
choice of the criterion itself. Critics like 
Robbins say that the economist must only state 
the sequences of events, but not offer advice. 
This vie%v claims both too much and too little ; 
too much because it gives an exaggerated idea 
of the economist’s power of prediction at the 
present juncture, and too little, because it 
claims that his advisory power is confined within 
the narrow limit of his predictory power. Any 
definition of the economist’s advisory role which 
does not realise the value of his references to the 
analytical map is unrealistic and fails to do 
justice to the usefulness of the economist. 
Even when a specific end is furnished to liim 
lie has to employ his own criterion. Next, the 
criterion must be tested in the real world. 
The construction of a realistic map involves 
important analytical work in the form of proposi- 
tions re the equality of price to tlie sums of 
rewards of agents contributing to production, 
etc. Economists of the jxxst'were too hasty 
in assuming exact correspondence between the 
facts of real life and tliose of tlie map, and 
exalted the principle of laisscz fa ire. A large 
part of Pigou’s w'elfare economics, as well ks 
recent theories of imperfect competition, try 
to recommend interferences to make it corres- 
pond to the map. 

2. General Theory of Value and DiBlribidion. 
— How is the Law of Demand derived ? Not 
from the markets in the ordinary sense or from 
the psycho-physiological principle ; but it is an 
a priori axiom derived from tliat homogeneity 
and heterogeneity together resident in exchange- 
able object, and is seen by observation, intro- 
spection and assumption. The predictory power 
cannot go far, in the absence of more* precise 
quantitative knowledge. But is this tlie centre 
of economics ? It seems that the predictory 
poiver cannot be enlarged further from the 
value theory, and that more specific laws would 
have to be based on detailed empirical work 
and would be highly conjectural. But if it is 
not to be tlie main avenue for future develop- 
ments, then the general theory of value must 
itself be displaced from its central position. 

3. Dynamic Economics . — Out of the wide 
field of possibilities for quest for causal laws 
outside the law of demand, the first for consider- 
ation is dynamic economics. There ought to 
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static theory a body of laws 
j \ blie increase of economic magnitudes, 

with the aid of a few empirical 
Vn n \ New formulations are to be 

* \ ing tlie movement of economic 

under the influence of growth of 
I \ ’ V.- ^ ^^wings, inventions, etc., on simpli- 
'^^^^uriptions like frictionless surface, etc. 
st *• p*/ ‘''hb of motion under the influence of 
M V \ ‘'‘ i ^ 'l*^u‘jxting forces attained in the form of 
empirical laws of wide generality, 

^ connection with the study of 

nu na.(^ n i plications, an elaborate structure of 
‘ \a‘ t.lioo3‘y. An instance of it is the propo- 

-it ion that, of Keynes, that at a given rate of 
1 >ooplo will save a larger absolute amount 
a la.i'^'CM* income. 

in p i r Irrd Studies . — Causal laws must be 
,Nu j > j K l^y empirical evidence, must be 

niiitually consistent and must use the analytical 
inap. ’’riu'; work consists of the collection of 
ne*w .xf.a.tistical material and also the application 
YI tlH‘ ►stittisbical teclmique. The objection to 
t ht‘ inort^ deductive method is that a crucial 
1 Mn-inunit is impossible, and it is difficult to 
t‘_v;{ li >'p<)t hoses by the collected data of observa- 
litm. ^ This strengthens the case for refined 
nI at ist ical bi'catnient of observed facts. (How- 
<'S <'i\ Ml*, llixrrod has many points against the 
‘ianuMits’ of Mrs. Wootton.j 

I Ixditwe tliat we may be on the eve of a 
grc.'it juivfuice in economic theory, taking us 
ritA’hl out side the ambit of the static system of 
t‘<(uat ions. ''Che wealth of statistical data, 

t < u«‘«*tli<‘i* witli the indications resident in the 
tr;uh‘ cycle that the succession of events is 
p,'o\<u*n<‘d by laws still undiscovered, should be 
a .Mpui- to the inventiveness and enthusiasm of 
st iulc'ot . . . .any day he may liglit upon 
some ^•<‘n<Mvd relation of wide validity satisfying 
to tlic intellect and capable of yielding vast 

h<*n<‘lit, to humanity The task of the 

< 'C( > n < u n i s t is rendered arduous by the intract- 
;il>h‘ nat ure of tlie plienomena which he has to 
stutl\- ; hut- he is better placed than other social 
studiuii s, and if he turns a deaf-ear to cavillers, 
t ln‘ past. a,<.*hi.evements of his subject and its 
pfc.s(*iit- vitrtlity may buoy him up witli a reason- 
,'ihl(‘ hope 'Thus concludes this weighty address. 

PJ.T. 


ENGINEERING. 


I ^resident : I^ROf. R. V. Southwell, F.R.S. 

the changing outlook of 
enoineering science. 

A s (-njgineering knowledge and the require- 
rum>tB of industry are rapidly changing, 
phuuuiiig of engineering education is necessary. 
pr;i<d.i<*al. nnd academic sides of engineering 
sliould be regarded as one undivided whole. 
Engineering science is defined as the academic 
iisi)C(fl- of engineering and the author discusses 
it, under three heads, 


1 . Teaching. 

Industrialists liave lost their old time con- 
tempt for the engineering graduate hut the 
qualities demanded now are new. Tlie college 
curriculum tends to overcrowding, each enthu- 
siast desiring to include a little more of his 
subject. The final result is a syllabus which 
the average student cannot assimilate. 'Iflie 
industrialist now engages specialists for his 
special problems and demands from the graduate 
ability to take wide views, to think, to negotiate 
and to control ; qualities which can he developed 
only in their undergraduate years given suffi- 
cient leisure for original thinking. The know- 
ledge of engineering principles required is sucli 
as an av’erage student should bo able to aerjuire 
and can be tested by easy jiapers. The time 
table should not therefore bo overcrowded. 
There is liowever need to co-ordinate the thi'ee 
years’ college instruction with tlie two years 
practical training so as to form a connected 
five years’ training carried out with a single 
objective. 

2. Res EAEC H. 

Engineering research has become specialised 
and a tendency is observed to leave everything 
to the pure scientist. The attitude of the engi- 
neer to his problems is however entirely different 
from that of the pure scientist. The latter requires 
ideal conditions and materials. He is free to 
choose his path or alter it at his will. His 
shapes are not dictated by constructional or 
manufacturing requirements ; nor liis materials 
by considerations of strength or cost. The 
engineer, on the other hand, has to solve 
a problem as it is presented and some solution 
he must have even though it is only approxi- 
mate. Engineering research reipiires the gift 
of visualisation and this must be fostered deli- 
berately. The inevitable factor of safety must 
be reduced as improved methods are evolved. 
Owing to a margin of error being ever present 
in the engineer’s data, lie cannot copy exactly 
the scientist’s methods, but must develop a 
method of his own. The “Relaxation nietliod ” 
de^dsed by the author has been able to solve 
many problems hitherto regarded as difficult. 
It is not to be imagined that engineering docs 
not aim at accurate calculations. On the con- 
trary, correct calculations are more important 
for them as the real check, viz., test to destruc- 
tion, is both costly and dangerous. Engineering 
research should aim to x->oint out the “ disturbing 
factors” in the scientist’s solutions and to leave 
the scientists to solve the new problems thus 
presented. 

3. Relations to Community. 

The accusation is sometimes levelled against 
scientists and engineers that they ai'e responsible 
for the modern wars and their horrors. This 
is entirely groundless. Wars have always been 
made by communities and not by engineers ; 
nor is the horror peculiar to modern wars. By 
their search for knowledge, scientists and engi- 
neers have opened up vast sources of powder. 
Knowledge is non-moral. Poisons and deadly 
weapons may be used for the happiness of a 
community in preventing disease, etc, .It is 
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not the fault of the scientist if these powers are 
used for evil objects. The engineer has been 
silent in the past. As a member of the commu- 
nity he has a duty to perform. He can instil 
into the mind of the public a clearer notion of 
the real aim of scientific work, which is to seek 
the tiuth, believing that the gifts of science hold 
potential good. K.O.Ck 


ANTHROPOLOGY. 

President : Prof. V. G. Chilbf. 

THE ORIENT AND EUROPE, 

pROP. V. G. CTTJLDE, in his Presidential Address 
^ in the Anthropology Section before the last 
meeting of the British Association, upheld the 
claims of Pre-history as an experimental science 
based upon solid facts like “ relics and monu- 
ments Comparing the Oriental culture with 
European Prof. C]\ilde supported the axioms pro- 
pounded by Montelius in 1899. He described in 
detail the recent excavations in the Near East 
specially that of the German school at Erech and 
of Mallowan and Speiser in Syria and Assyria. 
Prof. Childe puts the date of the Erech finds at 
4500 B.C. rouglily, while tliat of the earliest 
stratum at al’ Ubaid at the sixth millennium B.C. 
The Anatolian chalcolithic is assigned to fourth 
millennium B.C. Tlic earliest cultures of the Fertile 
Crescent are so unlike an>dhing known in Europe 
‘‘as to seem incommensurable”, but Heuvttley’s ex- 
cavations in Macedonia have established connec- 
tions between Asia and Europe and the Anatolian 
ancestry of the Early Macedonian Bronze Age 
cannot now be denied. The Macedonian relics can 
be well compared witli the Vardar-Moravian 
culture of the Danube Basin and a cultural conti- 
nuum between the Aegean Coasts and the Danube 
Basin seems to be likely. 

Referring to Banner’s m searches in Hungary 
and Butler’s investigation in Germany, Prof. 
Childe said that they had no counterpart in the 
Orient. Tlie earliest bronze objects of Europe are 
associated with the Aunjetitz culture which can 
be traced back to 3000 B.C. in the Orient. The 
earliest neolitliic culture of Europe is revealed by 
Danubian I, but in the Orient the finds of early 
settled cultivated life below the Tel ITalaf village 
appear to be more advanced than tliat of the 
ancient Danubians. Objective proofs of cultural 
continuity between the Near East and Central 
Europe by diffusion are yet wanting and is much 
to be expected from the Balkan regions which is 
unexplored. 

S. Sarkar. 


PSYCHOLOGY. 

President : Dr. R. H. Thouless, M.A., Prr.D. 
EYE AND BRAIN AS FACTORS IN 
VISUAL PERCEPTION. 

Light on the Psychology op Visual 
Perception. 

lYE LIVE RING the Presidential Address of the 
^ Psychology Section of the British Association 
for the Advancement of Science held recently at 
Cambridge, Dr, Thouless, m,a., Ph.D., has under- 


taken a survey and critical assessment of the 
psychological value or significance of the part 
played by the Eye and the Brain in visual 
perception. Not merely the sensitive retinal sur- 
face and the “ Visual areas of the cortex ”, but, 
the “ Whole system which includes retina, optic 
nerve, visual area of the cerebral cortex, and 
other sensory areas of the brain as well ” would 
appear to constitute the physiological mechanism 
of vision. 

In the first section of his presidential pronounce- 
ment, Dr. Thouless briefly states and examines 
the “ Transmission Theory of Vision ” winch had 
enjoyed the support of such eminent investigators 
as Ilelmholtz. and which while over-emphasizing 
the importance of tine activity of the retina, seeks 
to neglect or to relegate to a secondary position 
other factors. The Transmission Theory not- 
withstanding influential backing at tlie hands of 
the expert as well as the man-in-the-street, should 
be deemed defective. In tlie second section, 

“ Experimental Objections to the Transmission 
Theory ” are recorded. Sometimes differences in 
visual perception as in the case of yellow^ and red 
are due to difference in the bands of wave-lengths, 
of light and at other times the difference between 
perception of red-book and red-patch of the 
spectrum is due to no sucli difference. Tlie adop- 
tion of the “ Phenomenological” standpoint by 
psychologists paved the Wexy for correct experi- 
mental approacli to a study of vision in all in- 
stances whether or not accompanied by differences 
in local physiological stimulation. The main 
attack on the “ Transmission Theory ” came from 
Wertheimer (1912) w’ho investigated the so-called 
“Phi-movement”. Dr. Thouless suggests a simple 
experiment the apparatus being just an oval 
table-mat, or a sheet of cardboard and a pair of 
scissors. After setting forth tliree objections 
against the Transmission Theory, Dr. Tliouless 
concludes reinforcing the view of Wertheimer 
that the “ vSensation ” corresponding to the 
conditions of local retinal stimulation as an element 
in a complex perception is a mere fiction. In the 
third section, “ the wliole case against the Trans- 
mission Theory” is presented. Offering an alter- 
native explanation. Dr. Thouless suggests that 
the mind, or the brain acting to some extent as 
a unitary wliole is active in perception responding 
to information given by the sense organs and not 
merely reproducing a pattern of stimulation from 
tlie sense-organs. Thus, the visual characteristic 
of an object should be understood or interpreted 
as the x^i'oduct of combined action of different 
activities of the visual cortex which also make tlieir 
contributions to the other* characteristics of the 
perceptual field. In tlie fourth section. Dr. 
Thouless examines “ Individual Differences in 
Visual Perception”, and points out that pheno- 
mena “ are determined not only by the local 
stimuli but also by the perceived real characters 
of the objects causing the stimulus ”. In inter- 
preting individual differences in visual perception. 
Dr. Thouless would like to speak of “Phenomenal 
regression ” (in preference to constancy tendency 
as some have it) in respect of shape, size and colour. 
Is the phenomenal regression governed by any 
laws? Not necessarily fool-proof laws though. 
Notwithstanding individual differences, regularities 
are to be found, Dr, Thouless finds that th^ 
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tendency to see tlie real characters of objects in- 
creases through life being least with young children. 
Dr. Thouless suggests a hypothesis which seeks 
to do justice to the claims of both the so-called 
“ Nathdsts ” and “ Empiricists The tendency 
to phenomenal regression is congenital endowment 
but individual differences and idiosyncracies are 
the result of experience. What are the practical 
consequences of a theory of visual perception ? 
The concluding (fifth) section is devoted to an 
elucidation of the practical consequences that 
flow from the theory advanced. For instance, 
a person with high phenomenal regression can 
drive a car better in traffic, phenomenal regression 
revealing a correlation with efficiency or aMlity to 
drive. Dr. Thouless takes stock of the situa- 
tion in the concluding paragraph. Vision is not 
a function of the eye alone. Higher centres 
actively co-operate in vision. Mere sensory 
physiology of the eye is hardly a substitute for 
genuine psychology of visual perception. 

Let me add only a very brief comment. The 
Yoga system of Indian Experimental Psychology 
lias advanced the claim that extrasensory 'per- 
ception is perfectly practical politics. Dr. Rhine’s 
volume on E. S. P. has almost created a revolution 
in Psychology. Though Dr. Thouless makes no 
mention of it in his address, examination of the 
claims of E. S. P. must be boldly and courageously 
undertaken within the jurisdiction of laboratory 
discipline. 

R. Naga Raja Sarma. 


BOTANY. 

President : Prof. W. Stiles, F.R.S. 

THE GENERAL PHYSIOLOGY OF THE 
PLANT CELL AND ITS IMPORTANCE 
IN PURE AND APPLIED BOTANY. 

A FTER tracing briefly the history of develop- 
ment of Cell physiology, Professor Stiles 
classified investigations in general Cell physiology 
into four groups, namely “ (1) those concerned 
with the chemical and physical constitution of 
the protoplasm and other cell constituents ; 
(2) the study of enzyme action ; (3) those 

dealing with absorption and excretion of water 
and dissolved substances which have, for the 
sake of convenience, generally in the past been 
referred to as problems of cell permeability ; 
and (4) those concerned with respiration. The 
first two are largely biochemical studies, and it 
is with the more purely physiological problems 
of respiration and salt and water relations that 
I propose mainly to deal in this address. ” 
Although investigations into these various 
aspects of vital activity have developed to a 
large extent independently, they are closely 
connected. Thus, for example, passage of 
water into and out of the cell, absorption of 
dissolved substances by the vacuolated cell, 
and enzyme action and respiration are all 
functions of protoplasm. As to the nature of 
protoplasm itself, Professor Stiles said, “ At 
present, then, we must be content with recog- 
nising in the protoplasm a system in which an 


essential f eatui e is tlae possession ^ large 

internal surface, with all that tliis involves, in 
which there are various phases " of different 
chemical composition, a composition. roughly 
but by no mens accurately known. Orxe of tlie 
characteristics of this system is that-, in fRi* 
as it can be regarded as a svstem in eQixilibriiim, 
it is in a state of dynamic, not static ecixrilUorium, 
for all the time it is absorbing oxygen ^rrid giving 
out carbon dioxide. 

After a detailed examination of worlx. on respi- 
ration of normal plants and succulents, be says, 
“ While then data are accumulating wIDch indi- 
cate the linkage of anabolic process wltlx those oE 
the breakdown of sugar, it is importa^nt to note 
that there is no evidence of the foi'oration of 
products other than carbohydrates. it ])oss- 

ible, however, that syntheses of mono complex 
substances are indeed involved, and tbtrt we have 
here a dim glimpse of the mechanis or for the 
production of these substances, and tdiat along 
with the formation of sugar or some irLborinediate 
there may bo also the "formation of protein or 
other complex substances ; that, indeed, we have 
here the mechanism by which the cax-loo hydrate 
is brought into a suitable form for coxobination 
with nitrogenous and other compounds F” 

Professor Stiles then proceeded to examine in 
detail the relation of respiration to absorption of 
electrolytes and comes to the conclusion that 
the relationship of respiration to tlie a^bsorption 
of salts by plant cells, vl*:., the accu-niulation 
of salt depends on the vitality of the cells and 
that the maintenance of this vitality depends, 
as has been long recognised, on the presence of 
oxygen, either because aerobic respiration or 
some other process requiring oxygen is essential 
for this maintenance of vitality, or bec£LXise in the 
absence of oxygen the accumulation of c<arbon 
dioxide and other products of anaerobic respira- 
tion adversely affects the function! of the 
protoplasm. 

The fundamental importance of the ijrinciplos 
of general Cell pliysiology in plant metaL,bolisni is 
next emifliasised. The process of pbotosynthe- 
sis, the passage of the products of photosynthesis 
from the a.ssimilating cells to the plilocm and 
related phenomena are all based on Live printa- 
ples of Cell p>hysiology in as mucli as tliey 
depend on the activity of specialised cells and 
tissues. Even ecological studies, especially the 
higher branch, i.e., the detailed investigation of 
the functional isolations of plant associations to 
their surroundings are based on such 

Professor Stiles concludes, “ With t-ho ovor- 
in creasing mass of knowledge in tlxe vai-ioiis 
branches of botany, an increase which is especial- 
ly noticeable to-day in those aspects of our sub- 
ject which are undergoing rapid developriumt, 
physiology, mycology and genetics wit lx cytology, 
it is impossible for any one to be an act.iA--^e worker 
in more than a relatively very small fiGdd of 
botanical endeavour. We sometimes i:rieot with 
reference to a mysterious gentleman cnlled the 
‘ general botanist ’ who is expert in general 
botany, as someone distinct from tire morplio- 
logist, physiologist, mycologist or otlxex" worker 
in a defined field. But in these days, when to 
make any contribiition to knowledge rxecessitates 
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specialisation, there can indeed be no sucli person 
as the expert in ‘ general botany h for tliere is, 
indeed, no such subject. But in whatever part 
of our subject our own special interests may lie, 
we can still appreciate the efforts and aims of 
workers in other fields, and realise tlio bearing 
of work in these fields on our own problems, and 
in this sense, we are all general botanists, that 
is, just botanists. 

“For if ‘general botany’ as something distinct 
from ‘ botany ’ is a myth, there is no doubt that 
the various branches of our subject ai'e related 
in the whole. In this address I have tried to 
indicate not only the scope and present position 
of our knowledge of the general pliysiology of 
the cell, but where this particular part of the 
science or of plants comes into contact wuth 
other branches of botany, and how the application 
of a knowledge of the facts, principles and methods 
of Cell physiology may be expected to lead to 
an increase in knowledge, not only of tlie x^iysio- 
logy of tlie plant, but of other aspects of botanical 
science and of its industrial applications.” 

P.P. 


EDUCATIONAL SCIENCE. 

President : Mr. J. Sargent. 

THE FUNCTION OF ADMINISTRATION 
IN PUBLIC EDUCATION. 

TV/TR. J. SARGENT delivered the Presidential 
Address on the ‘ Function of Administration 
in Public Education ’ to the Educational Science 
vSection of the British Association for the Advance- 
ment of Science. According to him the Educational 
Science comprehends not only the philos- 
ophical principles upon which the educational 
practice is based, but also experiment and 
research into metliod and as such the subject 
deserves inspection by the Educational Scientist. 
In so examining the question, he dwelt at length 
on the administrative machinery, namely, Local 
Education Authority, and described the function 
of Administration as a method of transacting 
public business, cheaply and quickly. Admin- 
istration expresses itself througli two functions — 
the Legislative and the Executive, and the 
Local Education Authority is virtually the 
Executive and Central Government being 
Legislative wholly. 

By a process wliich is at once historical and 
natural, the legislative side of administrative 
activity has remained largely in the hands of 
Central Government, thougli it would be to fall 
into an error which professed experts have not 
always avoided, if the fact were overlooked tliat 
in many instances experiments legitimately 
conducted by local autliorities within the powers 
conferred upon them by Acts of Parliament have 
often led to new ideas and consequent legislation. 

The gradual change in the conception of the 
function of the State in relation to the indi- 
vidual citizen which has marked the last century 
and with increasing emphasis, the last quarter 
of it, has resulted in a vastly increased inter- 
ference by the State in the goings and comings 
of the ordinary citizen. 


The growth in tins business of Government, 
as in other business, has forced home the need 
for administrative devolution, with the con- 
sequent rise of local government as tlie machi- 
nery through which much of the will of Parlia- 
ment must be implemented. 

There is one aspect of this relationship, liow- 
ever, which is important, and that is the financial 
one. On tlie wider issue we may rest content 
with the fact that, whatever arguments may be 
adduced or principles invoked, so long as there 
are local administrators they will continue to 
pursue the laudable object of getting as much 
money and as little interference from tlie central 
authority as they possibly can. All the diffi- 
culties seem to arise from the present nature of 
the Local Government bodies themselves. The 
first difficulty would appear to lie in the unit, 
he., in the size and geograpliical distribution of 
Local Government. 

Apart from the questions of size and popula- 
tion, Local Education Authorities also vary 
greatly in their financial resources as regards 
both their own rateable value and the contribu- 
tion which they receive from the Exchequer 
towards their net expenditure. In fact, the 
whole question of the financial relationship 
between the Central Government and the Local 
Government is one which calls for an immediate 
and comprehensive review. 

Then again Authorities vary very much in 
their character, some being purely rural, many 
purely urban, while others contain a mixture 
of the two or are in process of transition from 
the former to the latter. 

It is true that many of these difficulties can 
be and are in fact being overcome by co-opera- 
tion between the authorities concerned, but it 
should be pointed out that while co-operation 
ranks high among the blessed words in the 
educational vocabulary, it usually involves a 
compromise and is never the ideal method of 
administrative procedure. 

The. next problem is concerned vutli the 
personnel of the Local Education Authorities. 
The personnel is divided into the amateur and 
the professional elements, or the unpaid and the 
underpaid as frequently expressed. The amateur 
element is again divided between persons co- 
opted for their knowledge of and interest in 
education, and others elected by the people 
not solely, because they are known to possess 
either or both of tliese qualifications. 

The most serious aspect of the problem is 
the. steady and even accelerating deterioration 
in the amateur personnel wliich has taken place 
since tlic War. This is particularly marked in 
the case of the elected representatives of the 
people. Consequently local administration is 
being progressively denuded of x>^'‘sons actively 
engaged occupying positions of responsibility 
in industry and commerce. 

There seems no sign whatever that either of 
these tendencies is likely to lose its effect. 
Everything in fact points in the other direction 
and the result is already apparent in the increas- 
ing tendency of Education Authorities to consist 
gf people who have retired from work or have 
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iK^ver liad work, or who are in fact professionals 
rather than amateurs because, as officials of 
political or other associations it is expedient 
for them to become members of local education 
authorities from the point of view of promoting 
the objects which their associations have at 
heart. 

There is, however, a risk, which is more than 
theoretical, of intellectual dishonesty creeping 
into the discussion of educational affairs when 
the Authority contains any substantial number 
of members who are pledged to a set of opinions 
which may have a cross-bearing on purely 
educational consideration. 

vSUGGESTIONS. 

It is, however, possible, for practical experi- 
ence and even a 'priori reasoning to suggest 
certain of the attributes which the ideal l.ocal 
Government unit should possess. 

(1) The administrative unit should be large 
enough to be able to provide the variety of 
services which a modern community requires, 
but not so large that the day-to-day discharge 
of routine administration necessitates a rigid 
or bureaucratic attitude towards the problems 
presented for solution. 

(2) From the economic point of view the 
authority should be sufficiently large to be able 
to obtain good contracts for the supply of the 
various materials which it requires. When this 
stage is reached the question of devolution 
becomes just as important as that of centralisa- 
tion at the early stage. 

(3) The redistribution of areas in a manner 
that none of tliem may in future be exclusively 
rural or exclusively urban, is another important 
matter in this connection. Tins is a proposition 
which has commended itself widely to many 
social reformers wlio have advocated a regional 
organisation for Local Government. 

(4) To some extent the establishment of geo- 
graphical units of a more uniform and rational 
size would contribute towards the solution of 
the major difficulty of x^^rsonnel because while 
it is true that some small authorities enjoy 
admirable committees and officials, some of the 
larger ones are notoriously below standard in 
these respects. 

Unless people who are competent to govern 
can be made to realise that the preservation of 
liberty must depend on the capacity of those 
who voluntarily serve the community, that is, 
unless people are moved in greater numbers to 
offer themselves for public service by the 
Socratic urge, namely, fear of being governed by 
worse people than themselves, the prospect of 
arresting the deterioration in the amateur per- 
sonnel of local authorities is small. 

Local Government will have in future to 
counteract the deterioration in its amateur 
element by a corresponding improvement in 
the professional element, that is, it will have to 
•look to recruiting better officials in the future 
than it has recruited in the past. This is not 
simply a matter of higher salaries, it is more a 
question of placing the training and status of 
the Local Government officer on a basis at least 
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equal to that of the central civil servant. Speak- 
ing in mundane terms, the educational admin- 
istrator sliould have had a University training 
and some experience as a teacher in one branch 
or other of the education service. It is essential 
that he should possess the qualities of a sound 
adrninistrator, that he should know how to 
initiate, when to delegate, when and where to 
advance, how to endure setbacks — above all, 
how to handle men. 

Finally he must beware of the liardening 
effects of custom and precedent. The needs of 
society are changing rapidly and. it is tlie 
function of all educators to study these needs 
and consider how best they can be met. At its 
highest this demands from him a philosophy of 
life in whicli he is compelled to study continually 
the philosophical basis of education and tlie 
l^rinciple on which this great liuman science 
has develoiDed ; at the worst lie falls back on 
Pope for comfort and ins^iiration 

“ Whatever is best administered is best. ” 

K.P.IL 


AGRICULTURE. 

President : Prop. R. G. Stapleoom, CLB.E., M.A. 

LEY-FARMING AND A LONG-TERM 
AGRICULTURAL POLICY. 

PROFESSOR STAPLEDON has rendered a 
real service by calling attention to certain 
defects in the prevailing agricultural practices 
and the importance of ley-farming or rotation 
farming in any rational long-range agricultural 
policy. A ley is land sown with grass for a 
short period of one to tw'o or more years due to 
be ploughed up at the end of the definite i)eriod 
in rotation wdth other crops. He advocates 
three basic principles as fundamental to such 
a long-range policy ; firstly, the maintenance 
of as large and contented a rural population as 
possible as the basis for increase of total i^opiila- 
tion ; secondly, maintenance of the largest 
possible acreage in a highly fertile and always 
ploughable condition ; and thirdly, fanning 
methods whicli permit of the maximum flexi- 
bility in commodity production. He accord- 
ingly evaluates farming systems from the 
criteria of their flexibility for commodity produc- 
tion, suyiply of feeding stuffs, tlie maxiinuin 
needs of the soil for the maintenance and 
enhancement of its fertility and the amount of 
labour involved. Professor Stapledon is a strong 
advocate of ley-f arming or alternate fanning 
wliich secures the harmonious combination of 
animal and crop -husbandry. He condemns i)er- 
manent grass farms as they contribute nothing 
more valuable than inferior hay to the ivinter 
ration and contain the minimum acx'cuxge in a 
ploughable condition and necessitate the largest 
dependence on imported feeding stuffs, lie 
also condemns the non-descript farms which 
have permanent- grass-lands with no rotation. 
Arable farming -whose chief object is the produc- 
tion of cash crops such as market gardening errs 
at the other end in being dependent on extra- 
neous soxirces for farm and stable-manure 
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necessary for soil-fertility. He recommends as 
important from the point of view of national 
welfare the arable-grass or grass-arable rotation. 
This system of periodical rotation between 
grass and crops is highly commended by him as 
farming which lias reasonable demand for 
labour which is less dependent on imported 
sources for feeding stuffs and maintains the 
acreage and the farmer in a condition of maxi- 
mum flexibility for commodity production. 
The rotational grass-lands (leys) are better 
managed than permanent grass-lands. Perma- 
nent grass-lands harbour, the organisms of 
disease, deplete the soil of lime and are not well- 
suited for grass silage. Permanent grass makes 
the land weedy, and lias a shorter growing 
season and yields less grass than leys. 
The ley further more affords great scope for 
special treatment so as to provide grass when 
most wanted. 

Regarding the question as to the best course 
in ley-farming Ihof. Stapledon recommends 
I to 2 year deep-rooting hay leys and 4 to 0 
year leys for grazing only. He concludes with 
the suggestion to conduct a survey of the farms 
and farmsteads for suggesting tlie ways and 
means of bringing grass-lands under the plough. 
Prosperity in agriculture is a function of working 
capital for equipment. To this end Prof. 
Stapledon recommends the American idea of 
group loans, a master-borrower being given a 
tractor and necessary equipment to plough up 
the derelict grass-lands. Any well-wisher of 
agriculture cannot be too grateful for the well- 
considered ideas of Prof. Stapledon for improving 
the efficiency of farming to promote individual 
and national welfare. T.G.R. 


CONFERENCE OF DELEGATES OF 
CORRESPONDING .SOCIETIES. 

President : Rt. lIoN. Thr Earl of On.slow, 
G.B.E., P.C. 

THE IMPORTANCE OF NATIONAL 
PARKS IN THE PRESERVATION 
OF THE FAUNA OF GREAT BRITAIN. 

^HE President has rightly tackled a subject 
^ which demands special attention by reason 
of its unlimited educational, scientific, economic 
and national value. The Earl, at the very outset, 
defines what is meant by a “ National Park 
considered internationally ”. 

Thus the exj^ression “ National Park ”, 
“ shall denote an area (a) placed under public 
control, the boundaries of which shall not be 
altered or any portion be capable of alienation 
except by the competent legislative authority, 
{h) set aside for the propagation, protection and 
preservation of wild animal life and wild 
vegetation, and for the preservation of objects 
of sesthetic, geological, prehistoric, historical, 
archaeological, or other scientific interests 
for the benefit, advantage and, enjoyment 
of the general public, (c) in which the 


hunting, killing or capturing of fauna and the 
destruction or collection of flora is prohibited 
except by or under the direction or control of 
the Park authorities. ” 

In accordance with the above provisions 
facilities shall, so far as possible, be given to the 
general public for observing the fauna and flora 
in national parks. ” 

“ Tlie term ‘ strict natural reserve ’ shall 
denote an area placed under public control, 
throughout which any form of hunting or fishing, 
any undertakings connected with forestry, 
agriculture, or mining, any excavations or pros- 
pecting, drilling, levelling of the ground, or 
construction, any work involving the alteration 
of the configuration of the soil or the character 
of the vegetation, any act likely to harm or 
disturb the fauna or flora, and the introduction 
of any species of fauna and flora, whether 
indigenous, or imported, wild or domesticated, 
shall be strictly forbidden ; which it shall be 
forbidden to enter, traverse, or camp in without 
a special wu'itten permit from the competent 
authorities ; and in which scientific investigations 
may only be undertaken by permission of those 
authorities. ” 

“ You will see tliat not only do the African 
Powders contemplate the creation of National 
Parks but also of another type of reserve which 
they denominate a strict natural reserve. This 
w^as put in at the instance of the French Govern- 
ment who were anxious to provide for the 
creation of areas for the preservation of fauna 
and flora to which the public should not have 
access except under very definite restrictions ; 
that is to say, they were to be created for purely 
scientific purposes, wiiile the National Parks 
are to afford as much access to the general 
public as is possible compatible with their 
reasons for existence. Now in England w^e are 
apt to be rather more loose in our terminology 
and National Parks cover a very wide field — in 
fact, they cover any natural reserve or open 
space to which tlie public have access regardless 
as to whether they are to be devoted to the 
.species of fauna and flora or not, and to-day 
I propose to devote myself to the methods of 
utilising the National Parks of this country on 
the lines contemiilated in the African conven- 
tion. 1 may say that there are a number of 
National Parks throughout the w^oiid devoted 
to fauna preservation. In Africa, for example, 
there are the Parc National Albert in the Belgian 
Congo and the Kruger National Park in South 
Africa. The success that has attended the 
creation of these parks might, I think, tempt 
us to try and do something of this kind in this 
country. ” 

The President refers to the policy of the 
Committee which has already been formed in 
England. According to this Committee the 
Government should : 

(a) Declare that the establishment of National 
Parks is an essential national service. 

(b) Set up, as chief and central agents, two 
National Parks Commissions (one for England 
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and Wales and one for vScotland, with a joint 
committee co-ordinating the two). 

(c) Provide funds. 

Co-operation of the various learned Societies 
in England has also been offered as they are all 
keenly interested in the matter. The Earl then 
discussed the suitability of a place in Great 
Britain for the establishment of a “ National 
Park ”, and mentioned the various species 
of animals which might form very suitable in- 
habitants of the proposed National Park in 
Great Britain. 

As regards financing such an establishment 
‘'People are apt to be frightened at tlie cost of 
buying a large area of land and maintaining 
it, but in the first place private individuals 
acquire deer forests and wliat is possible for 
a private individual should not be impossible 
for the public generally either under the Govern- 
ment or by means of public subscription. It 
would be costly but not necessarily ruinous.” 

“ Then as regards maintenance, in the first 
place there would be an income coming in as 
there is in the National Kruger Park, which makes 
quite a handsome income. There would have 
to be, of course, an hotel or rest-house or some- 
thing of that kind, and roads and foot-paths 
would have to be made so tliat people could get 
about and see the animals. A number of 
keepers would be required corresponding with 
the stalkers on a forest, probably rather less than 
a forest needs. But there would not have to 
be nearly as many’’ ghillies, pony men, dog men 
and so forth. A few to act as watchers and 
keep off poachers and a few to keep .sightseers 
from disturbing the sanctuary would bo all that 
is necessary. Indeed, I do not believe that the 
number of people employed 'would be as great 
as in a forest, so that I do not think we need be 
unduly terrified either by the cost of acquisition 
or of management. ” 

“ And now I come to the last point, namely 
the method of management, and here I would 
like to refer you to the ideas wliich liave been 
put forward by Sir Peter Chalmers Mitchell. ” 

He advocates a scheme whereby the arrange- 
ments for the popular functions of a National 
Park would be entrusted to delegates appointed 
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by Edinburgh, Glasgow, Dundee £tiid Aberdeen, 
working with delegates appointed. b>y the Council 
or Cmmcils of the county or counties in which 
the Park was situated. He would add to the 
Governing Body of the National Hark a panel 
of persons selected for their special knowledge 
of wild nature in all its aspects, at least one 
botanist, one zoologist, one geologist, and two 
field naturalists one with special knowledge 
of plants, the other an ornitliolog'ist. lie tliinks 
these miglit be selected by the Principals of 
the four Universities, the President of tlie Poyal 
wSociety of I<] din burgh, and of the Highland and 
Agriciiltui'al Society. Moreover, apart from the 
staff concerned with the general regulation of 
the Park, there sliould be one warden or ranger 
selected by the Naturalist panel, wliose sole 
duty should be tlie constant study of wild life 
in the Park and all its fluctuations. ” 

The scheme put foiward by” tlie President of 
tlie British Association deserves particular 
attention to the people of this country. In 
India establishment of several JSfational " Parks 
in suitable places in the various pinvinces will 
be required in consideration of lier ricli and 
great variety of fauna and flora. It is well 
known to biologists tliat there is a close associa- 
tion between flloristic and faunistic composition. 
Therefore in a National Park not only tlie fauna 
(on whicli more stress lias been laid by the Earl) 
but also the flora should play an equally impor- 
tant part. The Government and tlie public in this 
country also are aware of the ini])orta.nce of 
preserving our indigenous fauna aird flora. Stops, 
I infer, have already been taken in tlie previous 
forest reserves in this country to effect a better 
control for the preservation of the wdld plants 
and animals. In any case a strong representa- 
tive Committee, as suggested by tlie Earl, con- 
sisting of experts from the Goveimnient Depart- 
ments, Universities, vSocieties and Cdubs in India 
sliould be formed to establish National Parks 
in this country in a proper form. With the 
support of tlie public, aid of tlie Government 
and muniflcence of our generous ;uid faisiglitod 
prince.s and the nobilities, the difficult (|uestjon 
of finance can be .solved. A^oung India must 
not lag behind in this aspect of biological 
advancement of the country”. 

K.B. 
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“ Spiritual Disarmament.” 


I F the Founder of Christian Religion were 
to reappear in Palestine or Central 
Europe, who can describe liis feelings of 
sliaine and sorrow at the transformation of 
the “image of God'’ into a cross between 
Moloch and Puck. Human nature being 
the same all the world over, Eastern Asia is 
emulating the excesses of Europe. Even at 
the risk of provoking the laughter of the 
political Pharisees and the Aryan scribes, 
we reproduce below the canons of human 
relationship propounded by Him whose 
Church >still nominally claims the allegiance 
of white civilization - 

“ You liave heard that it was .said by them of 
old time, Thou slialt not kill ; and whosoever 
shall kill shall be in danger of tlie judgment : but 
I say unto you. That whosoever is angry with 
his brothel’ without a cause shall be in danger of 
the judgment : and whosoever shall say to his 
brother, Raca, shall be in danger of the council : 
but whosoever shall say, Thou fool, shall be in 
danger of hell hre. Therefore if thou bring thy 
gift to the altar, and there rememberest that thy 
brother hath ought against thee ; leave there thy 
gift before the altar, and go thy way ; first be 
reconciled to thy brother, and then come and 
offer thy gift.” 


The spirit of the Lord must have been upon 
Herr Hitler, when he pronounced tlie beauti- 
ful phrase, “ Spiritual Disarmament ” which 
is an excellent summary of the above seimon. 
But we know that neither democrats nor 
dictators are the modern representatives of 
this immaculate spirit, and their eyes, instead 
of being turned to the heavens, are fixed on 
armaments as the only argument of peace. 
What is most disconcerting is that the reli- 
gion of the Church and the culture of the 
philosopher alike never wore white gloves for 
moderating and assuaging the influence of 
the primitive passions of their followers. It 
might almost seem true that both religion 
and culture as understood or as misnnder- 
stood, have a banality and inward dryness 
which are irremediable sins in the eyes of 
grace. As an element making for proportion, 
harmony and taste, culture is individualistic ; 
as a basis of sacrifice, service and love, 
religion is equally individualistic. Their 
universal character though taught and de- 
fended by the scholar and the saint through 
centuries, is entirely static and fugitive, to 
which hivStory bears ample evidence. Under 
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“ Spiritual Disarmament'^ 


the impact of the dynamic forces of material 
progress, religion and culture seem powerless, 
and lose their natural predilection for tlie 
reasonable processes of compromise and 
arbitration as against the more summary 
decisions by force of arms. 

In the language of modern imperialism which 
resorts to vi(3lence and warfare for spread- 
ing the new gospel of civilization, the boiste- 
rous phrases “ racial equality ‘‘ cultural 
freedom ” and " international justice are 
simply unmitigated cant. It will be remem- 
bered that the Leagne of Nations, wliich was 
to act as the fountain and source of inter- 
national peace and liarmony, refused, under 
the threat of the withdrawal of some of its 
original members, to accept the principle of 
racial equality as an underlying factor in the 
preamble of the Covenant of the League. If 
the original powers could guarantee the 
administration of racial justice in an absolutely 
impartial spirit, whore is the objection to the 
fuir and unconditional affirmation of racial 
equality. This mental reservation is un- 
doubtedly the cause of all the fearful dev- 
elopments with which modern statesmen are 
confronted, and once we grant racial and 
cultural superiority on the part of certain 
groups of people, it is only natural to expect 
that this superiority must express itself in 
aggressiveness. People have implicit faith in 
the egregiously false doctrine that superiority 
of culture is synonymous with superiority of 
physical power, and the logical conclusion of 
such facile acquiescence is the robust philoso- 
phy that superiority must su]3plant inferiority 
tliroughout the habitable globe. But culture 
and religion never possessed the large-hearted 
peaceable quality which legend associates 
with them, but, on the other hand, becoming 
subordinate to the dominating influence of 
politics, they have been accessory to blood- 
shed. Theoretically man is prepared to be 
bound to his God, but he prefers in all his 
activities to be divided from his fellow 
beings. Universal brotherhood of man is an 
abstract xffiilosophic conception, and as an 
article of faith in the practical affairs of the 
world, it was found unworkable. We know 
that religion and culture always range them- 
selves readily and whole-heartedly on the 
side of political power, when engaged in inter- 
national conflicts which they bless and 
justify, though they may have ceased to be 
their direct provocative cause. 

Can religion and culture be made a potent 
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factor for jieace % The answer to this ques- 
tion is “ Yes, if we liave a new religion and 
a new culture, not the bedraggled old ones 
When Herr Hitler spoke of “ spiritual dis- 
armament ”, we thought that under the 
inspiration of a great a])Ocalypse such as 
St. John witnessed in Patinos, li(‘ was on 
the threshold of propounding a new religion 
for bis countrymen ami through them to^the 
world. But inst(‘ad of wearing tlie Marriage 
Garment which according to the Presbyterian 
teacher, Solsgrace, typilied inward purity, 
and inst(^ad of ju'cventing the unhappy inci- 
dents fr(.m Ixung ixu^judrated in Berlin and 
Munich, ho. has deliheratcly permitted these 
unwortliy and uncliristian acts to add a stroke 
to the fonrtli hotter of his name. No body 
willregr(d, more than his own ardent admirers 
that their great leader, witli the indomitable 
soul of the eld(u‘ Cato, should be immortal- 
ised in history by tliis outrageous supi^le- 
ment, while he had a fair chance of beuig 
classifled with the ]>iessed saints, if by 
his actions he had acquired the appellation 
of Healer What visions are opened 
out before our miiurs (‘ye by the 
phrase “ Spiritual Disarmament ” ? Love, 
faith, hope, joy, peace and work. Hatred, 
greed, jealousy, passion and fear banished 
once and for all. Nations all tlie world over 
turning a new way of life. Brotlicrhood of 
man, servi(*.e and sacuitiee for fellow hchngs. 
Truth and non-r(‘sistance in tlie place of secuet 
alliances and militarism. Fight against the 
evil of tlie S])irit, not against the n(‘igh- 
bour. 

These and good many otlier things are 
coiitained in all the r(‘ligioiis wciks of the 
world. What, is it that, has made them 
defunct, will t.lu‘y at a-ny time h(‘eome the 
active xmncdples of the life of nations 
and of individuals f Is armament tlie 
necessary prelu(l(‘. for th(‘ reinstatcmient of 
peace? We are not, a])pall(Hl by the ‘‘race 
of armam(‘nts ” for we a.r(‘ convinced that 
a x)oint must, be sooner tiiaii later reached, 
when the very deadliness of the weapons will 
make war eventually iuqiossible. It is not 
improhahle that sci(me(‘ may still perfect 
such unthinkably terrible engines of war. 
Perhaps nations may then decide to bury 
them in the oceans, and evolve other solu- 
tions for mutual concord and world-wide 
peace. It is too premature to talk of “ Spiri- 
tual Disarmament ”, when our hearts and 
hands are still unclean, 
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/iiteriiatioiial Auxiliary Language 

International Auxiliary Language. 


TlSrVElSrTIONS over inventions bringing 

peoples closer together like the tele- 
graph, telephone, radio, aeroplane, television 
are being continuously perfected and yet 
very little attention is given to an invention 
which when adopted will give mankind the 
proper means for free communication. A 
common language is the one great invention 
that is needed to crown all others and give 
them their full value. 

The advantages of such an International 
Auxiliary Language seems to be evident. 
International Meetings are made very diffi- 
cult by the diversity of languages, there is 
great loss of time, confusion brought about 
by the necessity of using several languages, 
of translating from one to others. The 
selection of delegates is in many cases 
limited to those who know the official 
languages of the meeting. 

Once such an International Auxiliary 
Language has been established these diffi- 
culties would disappear. Its study could 
be introduced even in the elementary 
schools. Much of the time now devoted to 
several languages might be given to the 
international language or to other subjects 
by most of the pupils who do not go in for 
philological studies. Translations might be 
reduced to one in the international language, 
and papers on subjects which have a limited 
number of specialists might be written out- 
right in the International language with 
saving in time and expense and many other 
advantages. 

The adoption of a natural language would 
meet with opposition on the x)art of all 
countries, especially the largest of another 
mother-tongue. Besides the learning of a 
natural language always requires long years 
of intensive study. At different times various 
languages have had successively a predomi- 
nant position : Greek, Latin, Arabic, Italian, 
Spanish, French and now English. All 
these gave way except for English which 
seems at present to be dominant. But 
what will be its position in a few decades 
from now in the face of the growth of 
Eussian, Chinese, Spanish, or some of the 
Indian languages, Portuguese 

Therefore, most people interested in the 
question suggested artificial languages. In 
reality, the name of artificial language is 
a kind of tautology, because there is art also 
in the coarsest language. The more so in 


the literary language in which conscious 
selection, if not arbitrary, is more or less 
j)rofound, more or less recognizable, but 
always noteworthy. But the designation of 
artificial languages covers the projects of 
languages constructed according to a deter- 
mined plan. Such a language is not meant 
to supersede the existing national languages ; 
its ambition is to serve as a mere auxiliary 
language ; its purpose is not to suppress 
diversit^q but to promote co-opeialion. 

Although many great minds have given 
serious thought to this question of an Inter- 
national Auxiliary Language, from Descartes, 
Leibniz, Delgarno and Wilkins to Schley er, 
Zamenhof, Couturat, Leau, Peano, Jespersen, 
many people considered this proposition 
as an impossible absurd task, amongst 
them many linguists ; but of late it seems 
that this opposition is breaking down (see 
dehates at their meeting in Geneva in 1931). 

At first philosophical languages were pro- 
posed, a kind of algebra of concepts which 
would lead to logical thinking. The first 
of these projects is due to Descartes. He 
submitted the i^lan of an universal language 
easy to learn, to pronounce and to write, 
which would help one's judgment represent- 
ing distinctly all things so that it would be 
practically impossible to be mistaken. 
Descartes limited himself to the exposition 
of the project, but G. Delgarno and J. 
Wilkins submitted in the seventeenth century 
two detailed projects. Leibniz also left 
amongst his papers many notes relating to 
a philosophical language. 

From these philosophical languages we go 
over to a priori schemes. In these the choice 
of the elements is made according to a 
classification, more or less strict, of the 
concepts. The last of these schemes is 

Eo ” by E. P. Foster. 

From a priori we go on to mixed schemes. 
Grammar is always established a priori,^ but 
the vocabulary is selected from natural 
languages without exact criteria and with 
many changes due to the grammatical 
structure selected. Amongst these the best 
known is Volapiik proposed by J. M. Schleyer, 
which was the first artificial language to 
obtain a wide diffusion. 

After these came the a posteriori schemes. 
In these very little is arbitrary. The gram- 
mar is obtained by regularizing one of the 
natural languages or selecting from various 
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of them. The vocabulary is selected also 
from natural languages. Examples of these 
naturalistic languages are Esperanto, its 
modification Ido, Occidental, Interlingua or 
Latino sine flexione, l^ovial. 

If the movement for an International 
language is followed, it will be seen that it is 
not the case of a multitude of projects with- 
out connection or relationship ; but these 
projects are connected, they have a common 
base, a common idea. This idea as pointed 
out above has traversed three stages : the 
philosophical, the a jwiori^ the mixed, and 
last the a posteriori. These last show a 
remarkable conformity. Their authors get 
away from the a priori basis. They adopt 
the principles of internationality, so that 
they differ less than two dialects of a natural 
language. 

When Yolaptik was proposed by J. M. 
Schleyer in 1879-80, its followers organised 
at their Munich Congress of 1887 an academy 
called Kadem bevtinetik volapuka. Its first 
president was M. Kerckhoifs (Paris). He 
was succeeded by W. Eosenberg (Leningrad) 
(1893-98). Daring the latter’s term of office 
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he began the compilation of the vocabulary 
of what became a new language called 
Idiom ISTeutra], decidedly naturalistic and 
not mixed like Volapiik, but a posteriori. 
The academy changed its name to Akademi 
Internasional de Lingu Universal and 
M. A. P. Holmes (Eochester, N.Y.) became 
the next president (1898-1908). He was 
succeeded by G. Peano (Turin, Italy) who 
carried the a posteriori scheme to the limit. 
The Academy again changed its name to 
Academia pro Interlingua, and although 
open to partisans of any International 
Auxiliary Language, stands for the language 
created by G. Peano wlio had followed the 
suggestion of Leibniz to use for practical 
purposes a simplified Latin. G. Peano 
started to use Latino sine flexione in 1903 
and since then he has worked at the inter- 
national vocabulary made up of words in 
international usage and those of Latin still 
living in tlie neo-Latin languages and in 
English and otliers. The grammar simpli- 
fied in the extreme is considered by many 
to have many points in common with 
Chinese. 


Recent Discoveries of Fossil Algae in the Cretaceous Rocks of S. India. 

Ey Prof. L. Eama Eao. 

(Department of Geology^ University of Mysore^ Central College^ Bangalore.) 


A bout seven years ago, tlie writer of this 
article reported through the columns of 
Nature'^ the first discovery of fossil algse in 
the cretaceous rocks of India, from the 
hTiniyur group of the Trichinopoly District 
(S. India). Following up this discovery, 
other rocks of the Trichinopoly cretaceous 
area were also looked into for algal remains, 
and it was seen that almost every one of 
these, especially the limestones, also showed 
more or less abundant algse. Thus within 
the last few years we have been able to make 
a large collection of fossil algse from these 
and certain other beds of South India. The 
entire material is being studied in detail by 
my colleagues Messrs. C. Prasannakumar, 


* The cretaceous rocks of the Trichinopoly Dt., 
S. India, range in age from the Cenomanian to the 
danian of the standard stratigrapliical scale, and are 
divided into four groups. Starting from the oldest these 
are (a) the Utatiir, (b) the Trichinopoly, (c) the Ariyalur, 
and (d) the Niniyur, 


S. E. Uarayana Eao and K. Sripada Eao ; 
in the meanwliile, it is proposcnl in this article 
to give a general ac(‘ount of these algse with 
si3eeial reference^ to a f(‘w forms of outstand- 
ing stratigTa])liical or ])a]a^d)b()tanical im- 
portance. 

Convincing algal structurt's w(‘re first 
noticed in sections of certain nodules occurr- 
ing ill the limestones of the Uiniyur group, 
a.nd very soon it was semi that the limestones 
themselves also contained plenty of algae, 
some of tlie best algal remains being noticed 
in the flints and cherts wliich are the result 
of the silicification of these limestones. - 
These fossil algae from the Niniyur group 
were studied in collaboration with Prof. 
Julius Pia of Vienna, tlie great authority 
on fossil algae., and the results puhlislied as 
a memoir in the Pal. Indica serie*s of the 
Geological Survey of India.^ Among these 
algae from the ISTiniyur division are represent- 
ed the following groups : (a) the Bhodo- 
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pliyceo3, rcpra, seated by the Solenoporaoese 
and the Coral linacea?, (b) the Chlorophyce^e, 
represented by the Dasycladacese, and (c) 
the Chastoplioracese.. 0^ the Solenoporacece 
represented in these rocks, we have Fara- 
ehcetetes asvapritii, a new species which is seen 
to build up small calcareous nodules com- 
posed of several more or less broad and blunt 
lobes, with tlie tissue indicating a fairly 
clear differentiation into a hypothallium 
and a peritliallium. Of the Corallinacese, 
we have only the most primitive genus 
A}73iwfjUthot]iam}iiu?}h (belonging to the sub- 
family Melobesieae), the common species 
being A. lugeonl. This species had hitlierto 
been known only from the eocene (of Spain) 
and its occurrence in South India in beds of 
cretaceous age is therefore remarkable. A 
form closely similar to A. pyovinciale is also 
commonly noticed. A careful comparative 
study of the different types of Arclueolitho- 
thamnkim noticed in the ISTiniyur rocks 
brings out the important fact that the 
difference between peritliallium and medul- 
lary hypothallium, between protuberances 
and branches, is not a fundamental one in 
AreJi(iiolithotha7nnutm. This seems to be one 
of the primitive characters of the genus 
The Dasycladacese, though present only in 
a few sections, are of special interest from 
the palsBobotanical point of view. Here we 
have a new form Dissocladella savitnw Avhich 
is very well preserved, and is perhaps the 
most comxolete Dissodadella yet known, 
throwing an imporfant light on the origin 
and inter-relationship of the Thyrsoiiorelleac 
and the Triploporellea^.. We liave also a 
new genus hidopolia which though closely 
resembling Neomeris in certain respects is 
still distinct in possessing two cortical cells 
and two sporangia on each primary branch. 
There is also a new species of Acicularia — 
A. dyumatsence, wdth club-shaped spicules 
about 21- times as long as thick. The exist- 
ence of such Aciculariai with very stout 
spicules in the upper cretaceous is important 
in supporting the idea of a possible connec- 
tion between this genus and Terqiie-mella. It 
is in fact very likely that some of the Ter- 
quemellae are really xnimitive ancestors of 
Aciculwria. On the whole, it will be seen 
that the Mniyur fossils add considerably to 
our knowledge of cretaceous algae, and will 
also no doubt be of great value in local 
stratigraphical correlation. For example, 
the writer recently noticed algae similar to 
those of the Mniyur beds in a series of cherts 
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and quartzites occurring near Vilangudi, 
about 9 miles to the south of the Mniyur 
area ; and on this and otlier evidences, he 
has sliown that thCvSe Vilangudi cherts and 
quartzites are tlie stratigraxdiical equivalents 
of some of the ISTiniyur beds furtlier north 
and therefore are of the same age, thus lead- 
ing to the conclusion that the ])Ost-senonian 
transgression of the sea wdiich gave rise to 
the beds of the Niniyur division must have 
extended as far south as Vilangudi. 

Another series of rocks in the Trichino- 
poly cretaceous area in wdiich X3lenty of 
algae liave also been noticed are the ^coral 
reef limestones’ at the base of the Utatur 
division. These limestones are of Ceno- 
manian age and thus older than the rocks of 
the Niniyur division wdiich are danian. 
They occur in detached bands along the 
wu^stern and southern borders of the Utatur 
division, tlie most prominent of these being 
the one seen near the village of Cullygoody, 
about 9 miles south-east of Utatur. The 
wmrk of IMessrs. 0. Prasannakumar and K. 
Sripada Eao has sliowm that in all these 
bands, the limestones reveal the presence of 
algo', in great abundance and there is no 
doubt that they have played quite an im- 
portant part in the building up of these reef 
limestones. 

Fossil algse have also been discovered in 
some of the cretaceous limestones near Pondi- 
cherry.^ The exact age of these. Pondicherry 
limestones is uncertain, and all that we are 
sure of just now^ is that they come somewdiere 
betwuuui the coral reef limestones and the 
Mniyur beds of the Trichinox)oly area, he., 
betw'een the Cenomanian and the danian. 
The Pondicherry algse. are tlierefore likely 
to be doubly important, first as xnoviding a 
l)Ossible means of correlating these beds 
with those of tlie much better known Trichi- 
nopoly area, and secondly, as reveating a 
new field xuoviding further material for our 
study of cretaceous alga'. 

Another area where notable discoveries of 
fossil algse have been recently juade by my 
colleagues Messrs. vS. E. Narayana Eao and 
K. Sripada Eao is near Eajahmundry, in 
the sedimentary inter-trappean beds of the 
Deccan trap, wdiich was till recently consi- 
dered as upper cretaceous in age. A 
brief account of these algae, has been just 
published : and from this it will be seen 
that this algal flora is even more recent 
than that of the danian Niniyur strata and 
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has a decidedly modem character, as is 
evident from the occurrence of the living 
genus N comer is, together with a type of 
Acicnlaria (with long iieedle-like calcareous 
spicules) which has never been noticed in 
strata older than paleocene. This lends 
further support to the view r(‘cently put 
forward on other considerations that the 
Deccan lower inter-trappean beds are at 
least paleocene in age — a point of great im- 
portance in discussing the age of the Deccan 
trap."^’®’^ Tt is also very interesting to 
notice that side by side with these modern 
forms, we ha.ve in these beds the occurrence 
of Holosporella Hrmoisis^^ a new form founded 
by Prof- Pia^^ from the Kamawkala limestone 
(upper triassic) on the Burmo-Biamese 
frontier. This is a very primitive member 
of the Dasycladacese, and if the upper 
triassic age of the Kamawkala limestone is 
certain, its survival into the tertiary 
as is indicated by its occurrence in the 
Kajahmundry area is indeed remarkable. 

In addition to the above, quite an exuad- 
lent collection of fossil Charoidiyta has also 
been made from these inter-trappean beds 
by Messrs. K. Sripada Eao and S. E. Karayana 
Eao. They have studied this material in 


Table I. 


Name of species 

Cretaceous 

Paleocene 

Eocene 

Oligocene 

Si 
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.2 

C. wrigldii, Salter 






C. hdicteres, Brong. . . 


:1c 


'-H 

* 

G. medicaf; inula, Brong. 



* 

* 

* 

G. cadata, Reid S: Groves. 



* 



G. vasiformis ,, 




:|t 


C . tiirhinata ,, 



* 



C . strobilocarpa ,, 






G. subglobosa, Groves. 




* 


G. oehlerti, Bollfus. . . . . 


1 

f 


* 



* Indicates that the species is represented. 


great detail and liav(‘ [>r(‘])a]‘ed au elaborate 
pap)er whieh will shortly be published as a 
memoir iu the Pal. Tndiea series of tl'.e Geo- 
logical Survey of India. In this collection 
they have recognised as many as 13 species 
of Chara, of which 9 arc of tliosc* already 
known, and the otlicr I app(‘ar to be new'x 
T1 u 2 above tabular stat(‘im‘nl (Table I) 
prcjfanal by M(‘ssi‘s. K. Bi‘if)ada Jtao and 
vS. Ik Karayaiia Eao sliows t slratigraplii- 
cal distribution of (he 9 s])(*ci(‘s of Chcra 
already known elsewluu’e, and now recognised 
in the Eajahiutmdry iuU‘r-tra[5S. 

One striking and important Fact which, 
emerges from the ahov(‘ is that all Ihc known 
s])ecies of Ghara in this collection arc ex- 
clusiv(‘ly tertiary foiins, thus onee again 
indicating at least a lower tertiary age foi’ 
the inter-trappean beds whieh contain 
them. 

From the foK^going ac'couni., it will he 
seen that, a very ridi and vtukal algal flora 
has been discovered in th(‘ cretaceous and 
early tertiary IxmIs of Bonth India, the 
study of which will no doubt, honl to conclu- 
sions of gi'(‘at int.cu^est. and iniiu)rtance re- 
garding the origin, (‘volut.ion, and distri- 
butiou of cretaceous and (‘aily t.ertiary algae, 
in general. 


1 L. R. Rao, Katnnf 1931, 128, l>r>;L 
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193(>, 21, 1-49. 
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6, 370-377. 
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The Fossil Galleries of the Indian Museum. 


History and Recent Improvements. 

-M.A. (Cantab.), ph.n., n.s:c. (Loud.), d.t.c. 
Geological ^urceij of India.) 


By ])r. M. B. Salmi, 

( ValwoYdologht. 
Introduction. 

OINCE the publication of tlie report on 
^ ■'Museums in India”, and t,he recent 
Museunus’ Conference held as a result of it, 
public attention has been focussed on the 
various aspects of inipi'ovements of the mu- 
seums in this country. It has been recognised 
that a museum, in addition to its scientific 
value, should serve an important educative 
function and therefore it must possess a 
high popular appeal. A museum should, 
in fact, be not merely a repository of the 
nation’s art or natural history treasures 
or its archaeological wealth, hut it should 
constitute what has heen ajitly termed a 
University for the masses ”. 

For this purpose it is essential, as was 
properly emphasised hy the Museums’ 
Conference', that museum collections should 
be divided into reserve study collections, 
for advanced research, and display collec- 
tions, for the benefit of the lay pulilic. It 
is with this object in view that the Fossil 
Galleries in the Indian Museum, vhich 
belong to the Geological Purvey of India, 
arc being reorganised and various imiirovo- 
rnents have recently been elTected therein. 

IIlst’orical IIevucw. 

Before giving an account of the popular 
improvements rceiRitly initiated in the 
Fossil Galleries of the Indian Museum, a 
brief review of their origin and growth, 
which are Tntimai(dy connected with the 
origin of the Geological Survey of India, 
may be of some interest. ^ 

Over a cimtury ago (about 1817) the 
Government of India realised tlie impor- 
tance of obtaining coal supplies from India 
for the steamers navigating tlu' Ganges and 
other rivers. Later, in 1836, a Coal 
Committee ” was appointed during the time 
of Lord Auckland, which continued to 
function till 1815, Avhen they recommend ed 
to the Government of India the formation 
of a " Geological Survey of the Coal Forma- 
tions of India This recommendation 


1 A more detailed history of the Geological Survey 
of India and its Museum is given by Dr. 0. S. Fox in 
Trans. Min. Geol. Inst., 1936, 36, 13-37. 


IV as given eirect to and in the same year 
an officer of the Geologic-al Purvey of Great 
Britain was sent as Geological Survi^yor 
to^ the East India Company. The first 
official report of the Geological Survey of 
ln<lia was snluiiitted for 1848-49. 

Although the Geological Survey of India 
may be said to have heen (‘stablished in 
1815,- it had no jicrmanent office till many 
years later and of course there was no 
Museum. But certain collections that had 
heen made earlier were deposited at the 
promises of the Asiatic Society of Bengal 
in 1835. ^ Previously to this, the Asiatic 
Society (founded in 1784) had considered 
(1796) the formation of a Museum. The 
outcome w'as that an important collectioii 
ottered hy Ur. Wallich to the Society in 
1811 wuis amalgamated with the *1835 
collection, and in 1846 the Government of 
India appointed a Curator to look after it. 

This colle('tioii, then, formed the nucleus 
of the collections that novv find a place in 
the Fossil and Economic Galleries of the 
Indian Miisenm. Before, however, these 
collections were lodg'cd in their present 
aI)ode, they nndeiwvent a nuinher of 
vicissitudes, having been transferred first 
from the Asia tie. So{*iety\s Office to 1, 
Hastings Street (1856), then from there 
to tlu* Indian Museum, 27, Chowringlu'e 
(1876). A third transfer of ])art of the 
collection took place, in 1896 to tlie present 
Offices of tlu' Geological Survey of India. 

During th(‘ jiast ninety years or so the 
collections in our Fossil Galleries have been 
supplemented hy exchange and presenta- 
tions. from foreign nuiseimis, as well as by 
tlio sp(‘(*.im('ns colleeted by tlie officers of 
the Geological Survey Dc^partment, so that 
wu‘ have now' one oi‘ the finest collections 
in the wu)rld. 

TIh' Fossil Galleries of the Indian Museum 
are divided into two sections, the Inverte- 
brate Gallery and the Siwalik Gallery, the 
latter containing mostly Tertiary and 
Pleistocene vertebrate fossils. The name 


2 This date, has now been officially accepted. 
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Siwalik Gallery is perliai:)S a misnomer, for 
it contains not only tlio priceless fossil 
vertebrates from the Siwalik formation of 
India, but also many foreign Tertiary 
species. Tlvis has been inevitalde on account 
of the shortage of space. Eiit it is the 
ultimate aim of the reorganisation scheme 
now in liand to make the Siwalik Gallery 
repjresentative of the Siwalik vertebrate 
fossils only, and to transfer the other 
fossils to a Foreign Vertebrate Gallery, 
when more space is available. Likewuse 
the few vertebrates now" shown in the 
Invertebrate Gallery, owdng to w^ant of 
space, will be transferred either to the 
Shvalik Gallery or to the proposed Foreign 
Vertebrate Section. 

EiECEOT Improvements. 

Pictorial Exhibits. 

To tbe average person the skeletal 
remains of animals exhibited in the show" 
(iases do not convoy much. They are to 
him merely dead bones without any 
understandable relation to the interesting 
amd often awe-inspiring forms of extinct 
life that once clothed them. The absence 
of restorations was therefore, 

keenly felt. This deficiency has to a certain 
extent been remedied, for enlarged resto- 
rations of some of the more important 
Indian and foreign fossil genera have been 
prepared from authoritative works and are 
now exhibited in the Siwalik Gallery (Fig. 1). 
On account of their popular appeal these 
have attracted considerable attention. 

ISlo table among these are the serial wash 
drawings illustrating various stages in the 
evolutionary history of the elephant and 
the horse (Fig. 2, top, right). 8uch facts 
that the earliest known elephant, tlie 
Moeritherimn, looked more like a x)ig than 
like its modern representative, that extinct 
forms like Tetrabelodon possessed four instead 
of two tusks, while the African species 
Loxodonta ajricana possessed four tusks 
in its upper jaw alone, are better axipre- 
ciated by draw'ings than from actual speci- 
mens, which are generally imperfectly pre- 
served. 

Similarly, pictorial restorations showing 
that the Platyhelodons possessed shovel- 
shaped lower jaws, that Stegodon ganesha 
from the Siwalik formation is one of the 
giant predecessors of the living Indian 
elephant, that some of these extinct elephants 
probably represent successive stages in the 


evolutionary liistoiy of tlic Ib’chcscideans, 
better illustrate ilie family liistory of the 



Fig. 1. Restoration of- interesting extinct Indian fossil 
species (Giraffidse) after Colbert. 


race than disjointed portions of fossil j:nvs 
and hones. 

The various genera of 1h(‘ fossil horse of 
America, Eohippus (foiir-ttKal lioivSe), Ifcso- 
hip 2 nis (three-toed hors(‘), Mcrychi^^p'KS 
(three-toed Iiorse w'itli th(‘ middle toe 
stronger than in JSl nohijtp'us), the Indian 
three-toed fossil horse, II ipparinn, and tbe 
modern horse, .Etjuvs, nvo similarly illus- 
trated. 

Other pictorial restorations of the more 
important and interesting forms are under 
preparation and will be exhibited in due 
course. 
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Fig. 2. A general vieA^ of ihe Siwalik Gallery after rearrangement. 


Genealogical Tuke of Man and 
THE Apes. 

Another exhibit in the t'^iwahk (hillery 
which has created .a’cnoral interrst is a 
jjictorial chart- by -tlie writer in t]iv form ol; 
a ' tree ’ showing tlio evolution of tln^ hinnan 
race and of our near i*elativ(‘K, the apes 
(Fig. 3). An attempt lias been nia(l(‘ Uj show 
at a glance the origin, and probabh^ n^Iation- 
ship of the various fossil inen — Pitlieean- 
thropus erectus (Java ape man), Koanlhropns 
(lawsoni (Piltdown man), Shuintliropiis pckin- 
ensis (Peking man), Tlonio lieuldhcrgcimH 
(Heidelberg man ), Homo a ca ndnihalrnsis 
(N’eanderthal man), etc., as well as their 
relative antiquity, as compared with our 
own species — Ilnmo ,9;qDVo/.sL The ‘tree’ 
brings out further thi^ rcdationslup not only 
between the different ape lineages — the 
Lemurs, the Tarsiers, the IS^ew and Old 
World monkeys and the tail-less or Anthro- 
X}oid apes, like the Gibbons, Chimpanzees, 
Gorillas, etc., but also their relationship 
with modern man and his early progenitors. 

Almost the first question that a visitor 
asks about a fossil exhibit is its age. The 


FAMILY TREE OF MAN AND THE APES 



Fig. 3, A recent addition to the Siwalik Gallery. 
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probable ages of the geological periods in 
wliicli the fossil men and apes occnr, a.re 
therefore given in a separate column. It 
is explained that man, the most highly 
evolved of the Primates, is only about a 
million years old, and that his antiquity 
compared with the 500,000,000 years or more 
that have elapsed since the dawn of life 
upon the earth is but a fleeting moment. 

Descriptive Lapels in the Indian 
Languages. 

It is obvious that if the exhibits are to 
be understandable to the lay public they 
should be explained by descriptive labels 
in the languages which they read. 

In the case of the provincial museums, 
where the extraneous element in the 
population is negligible, descriptive accounts 
in the language of the province and in 
English would generally be adequate. In 
the case of a large cosmopolitan city like 
Calcutta, how^ever, the linguistic probkm 
is naturally an important one. Experience 
has shown that Hindi, Bengali and Urdu 
are the three languages which are most 
useful. Descriptive labels have accordingly 
been prepared in these languages. In 
addition to the shorter labels for indi- 
vidual exhibits or fossil groups a generalised 
account of the exhibits in the Siwalik 
Galler^^, dealing with the evolution, distri- 
bution and migration of the Tertiary 
vertebrates and wdtb the geography of the 
Siwalik period has also been added. This 
label gives, in fact, a bird’s-eye view of the 
history of the Siwalik period and of its fauna. 

It is refreshing to find groups of semi- 
literate visitors, endeavouring to decipher the 
labels in the language which they understand 
and exxdaining them to their fellows, Avhereas 
formerly most of the fossil exhibits were a 
puzzle to them. Judging by the sponta- 
neous interest that it lias evoked, the 
introduction of descriptive labels in the 
Indian languages is perhaps the most 
important and necessary item of the various 
improvements effected. 

Guide-Books. 

At present there is no satisfactory guide- 
book for the Fossil Galleries. The existing 
guide-book of the Indian Museum is far 
too generalised to be of much use to the 
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average man, for none of the exhibits are 
adequately explained. 

In order to meet this serious deficienev 
a short guide to the Siwalik Gallerv is under 
preparation but it will deal mostly with 
the larger or more interesting specimens 
and is not to be considered as a detailed 
guide. It is pro}.)Osed, wdien jnore space 
is available, that exhibits and show^ ease>s 
should undergo further rearrangeinent, and 
the preparation of a detailed guide-book 
at this stage wmiild therefore mea.n duplica- 
tion of work. The guide-book now being 
comxdetod will in due course be translated 
into tlic Indian languages, like the other 
descriptive accounts of the Siwalik exhibits, 
and will be, it is hoped, of much use to the 
general public. 

The Inveutebrate Gali.eiiy. 

Tlie exhilnts in the Invertebrate Gallery 
are, for obvious reasons, less spectacular 
from the point of view of the general 
public than those in the Siwalik Gallery. 
Yet much can be done in the w^a,y of illus- 
trating progressive stages of evolution in 
dilferent genera or groups, for which 
invertebrate species, owing to their prolific 
occurrence, are most suited. One such 
series, illustrating the evolution of the 
Cephalopods has now been exhibited. Tlie 
Sallgrams sacred to the Hindus, a specimen 
of which is exhibited with the evolutionary 
series, contain specimens of the liighly 
coiled ammonites (C'ephalopods) in their 
cores.^ They are in fa(;t clay nodules 
containing an. ammonite shell as 'a nucleus. 

Mention need hardly be made of the 
rearrangement, card-indexing, etc., no\v in 
hand, of our fossil collections, to facilitate 
exchange, presentations and palaionto- 
logical research . 

Finally, it is hoped that when more space 
is available and financial conditions permit 
the .fine collections of fossils from ditferent 
regions like Kashmir, Spiti, the Salt .Bange, 
South India, etc., will be suitably exhi- 
bited in separate sections. This wili help to 
bring oirt comparisons between the strati- 
graphy and palaeontology of dilferent 
regions of India, and will constitute a valu- 
able improvement. In respect of wealth 
of material our Siwalik and Invertebrate 
Galleries compare very favourably with 
the greatest museums in the wmrld/ 
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Khan Bahadur Mian Mohammad Afzal Husain, M.A, (Cantab.), 

M.Sc., F.N.L 


liave mucli pleasure in congratulating 
’ ’ Khan Bahadur Mian Mohammad Afzal 
HuSain, Principal, the Punjab Agricultural 
College, Lyallpur, on his appointment as 
Vice-Chancellor, the Punjab University. 

Khan Bahadur Mian Afzal Husain, 
who belongs to a well-known family 
of Batala, Gurdaspur District, Punjab, had 
a distinguished university career both in 
the Punjab and at Cambridge. He was the 
recipient of the Alfred Patiala Eesearch 
Scholarship of the 
Punjab University j 
from 1911 to 1913. In 
the year 1913, he pro- 
ceeded for higher 
studies to Cambridge, 
where he was elected 
a Foundation Scholar 
of the Christ's College 
in 1914 and a Bachelor 
Scholar in 1916. He 
won the Frank Smart 
Prize for Zoology in 
1916 and the Charles 
Darwin Prize for 
original research work 
in 1918. 

In 1918, he was 
selected by the Secre- 
tary of State for India 
for the Indian Agricul- 
tural Service and post- 
ed as Supernumerary 
Entomologist at the 
Imperial Agricultural 
Eesearch Institute, Pusa, 
appointed as the Entomologist to the Govern- 
ment of the Punjab at the Punjab Agricultural 
College and Eesearch Institute, Lyallpur, 
which he held with distinction till 1930, 
except for a short break in 1925, when he 
officiated as Imperial Entomologist at Pusa. 
In December 1930, he was placed in charge 
of the scheme of Locust Eesearch then 
started by the Imperial Council of Agri- 
cultural Eesearch under the designation of 
Locust Eesearch Entomologist with head- 
quarters at Lyallpur. In April 1933 he 
reverted to the Punjab Government to take 



Dr. Afzal Husain. 


In 1919, he was 


up the duties of the Prhicipal, Punjab Agricul- 
tural College, as well as of the Government 
Entomologist. He is a Fellow of the 
Punjab University, and has been a member 
of the Syndicate since 1936. 

As an Entomologist, he has been res- 
ponsible for the sustained development of 
the Entomological Section of the Institute 
to its present state of high efficiency ficm 
the point of view of both economic wmrk 
and teaching. He is the author of a number 
of publications relating 
to various insect pests 
of the Punjab. He has 
also published several 
papers of high scientific 
value on the bionomics 
of the Desert Locust, 
research work on which 
he has been continuing 
with the aid of a re- 
search grant of the 
Imperial Council of 
Agricultural Eesearch, 
Hew Delhi, even after 
relinquishing charge 
of Locust Eesearch 
work in 1933. 

In his capacity as 
Principal of an import- 
ant college and as a 
Fellow and Member of 
the Syndicate of the 
Punjab University, 
Khan Bahadur Afzal 
Husain has rendered 
to the cause of higher 
the technological and 
is now summoned to 
occupy the highest post, which it is in' the 
gift of the University to offer, and it is hoped 
that the knowledge and experience which 
have accrued to him will be of inestimable 
value in directing the destiny of one of the 
most important educational institutions in 
India, distinguished alike as an accomp- 
lished centre of scientific researches and of 
formal learning. 

We wish Khan Bahadur Afzal Husain every 
species of success in his exalted sphere of work. 


conspicuous service 
education both in 
literary fields. He 
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yr-R. D. N. WADIA, 
who has just 
retired after a distin- 
guished service in the 
Geological Survey of 
India, proceeds to join 
his new appointment 
in Ceylon towards tlie 
end of this month. 
The extensive know- 
ledge and experience 
of Mr. D. IT. Wadia 
which he has patiently 
accumulated during 
his scientific career in 
India, will he of in- 
estimahle value in his 


Mr. D. N. Wadia 

Mr. D, N. Wadia. 



Mr. D. N. Wadia, 
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exploratory work in 
Ceylon which presents 
a virgin field for in- 
vestigations. The Geo- 
logy of this southern 
island must present 
the most fascinating 
problems, and we look 
forward to the report 
which Mr. Wadia will 
draw up on the con- 
clusion of his field 
researches. 

Wo wish Mr. Wadia 
success in his now sphere 
of activity for which he 
brings a fresh outlook, 


Nursing Profession. 


AMONG the proposals contained in the 
Madras Government Communique, re- 
cognising this branch of the medical service, 
suggestion is made that men nurses, as 
they become available, should he employed 
in the male wards in the future. As an 
administrative scheme, this is unimpeacha- 
ble. But as a service expedient it is un- 
doubtedly a daring experiment. The long 
. and exclusive association of w'omen wdth 
this important profession had led gram- 
marians to treat the word nurse ” as a 
feminine gender. We consider that nursing 
is part of suckling. The whole problem is 
essentially biological. Is man physically 
and emotionally fit for this delicate and 
f andameutally soft profession ? Will he not 
threaten the patients with dire consequences 


if they refuse to swallow medicine and 
nutriment ? Does he know how to smile and 
coax the refractory patients ? Can lie caress 
tliem with becoming feelings of sympathy 1 
We think that man as a nurse must be a 
new type of Homo, who must first learn how 
to suckle and bring up the new horn young 
babies, before he can he a sweet and smiling 
angel. If man liad the innate gifts surely 
Scott would not liave written Iiis famous 
apostrophe to woman : 

O Woman 1 in our hours ol' ease, 
Uncertain, coy and hard to please, 

And variable as the shade 

By the light quivering aspen made, 

But when pain and anguish wring 

the brow, 

A ministering angel thou — 
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Variation in the Composition of the 
Pigments of Indian Cotton Flowers. 

With a view to obtain more of the new 
compounds Herbacitrin and Gossypin for 
purposes of further study we had occasion 
to examine different batches of Herbaceum 
and Indicum flowers that were obtained 
daring different seasons and from different 
localities. The composition of the pigments 
was found to vary from sample to sample. 
For example, one of the early batches of 
Herbaceum (Coimbatore, 1933) yielded suffi- 
cient amount of Herbacitrin to enable us 
to study most of its reactions and establish 
its constitution. Subsequent collections 
did not yield any appreciable amount of 
this substance. Last summer we obtained 
a sample from the Bellary District (Hagari 
A.E.S.) which approximated closely to the 
earlier Coimbatore sample and it gave us 
a satisfactory yield of Herbacitrin. The 
complex glucoside Gossypin was originally 
isolated from the Indicum flowers collected 
in Coimbatore in 1933.^ A large quantity 
of these flowers from the same place obtained 
in 1937 gave no Gossypin at all. All the 
Gossypetin was present in the form of 
Gossypitrin and further a good amount of 
Herbacitrin could be isolated. It has been 
our experience that the Indicum flowers 
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contain no free aglucones whereas the Her- 
baceum invariably yields free Quercetin. It 
should however be stated that when ex- 
pressed in terms of the non-glucosidic bodies 
the flowers contain the same flavonols in 
more or less quantities. The variations 
arise when the glucosides are taken into 
consideration. 

For quick diagnosis of the various frac- 
tions of the pigments, colour reactions with 
alkaline buffer solutions have been very 
serviceable. Of particular use is the solu- 
tion with pH 9 • 8. Herbacitrin and Gossypi- 
trin give emerald green shades after a pre- 
liminary yellow whereas Gossypin and 
Quercimeritrin yield pure yellow which 
does not change. Gossypetin and Herba- 
cetin give pure blue after preliminary yellow 
whereas Quercetin produces only yellow 
which does not change. Quick distinction 
between the glucosides Herbacitrin and 
Gossypitrin is rather difficult since they are 
very similar in properties. However the 
hydrate of Gossypitrin usually exhibits a 
marked sintering at about 203° and this 
gives a reliable indication. Herbacitrin does 
not show any sintering at this temperature. 
After hydrolysis the aglucones, Gossypetin 
and Herbacetin have different melting 
points though their reactions are very similar. 
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Here again there may be difficulty in decid- 
ing between a pure sample of Herbacetin 
and an impure one of Gossypetin whose 
melting point will consequently be lower. 
We have now discovered one easy distinction 
between the two flavonols. When a solu- 
tion of each in absolute alcohol is trea.ted 
with a small quantity of one per cent, sodium 
amalgam (Bargellini’s reaction),^ Herbacetin 
gives a green flocculent precipitate whereas 
Gossypetin yields a brown one. The pro- 
duction of greenish flocks in this reaction 
has been taken to be characteristic of 
flavonols and flavones having three vicinal 
hydroxyl groups in the benzopyrone nucleus 
as in Baicalein, Scutallerein^ and Querceta- 
getin^ (positions 5, 6 and 7). Herbacetin 
which has a different disposition of the 
hydroxyl groups (5, 7 and 8) should also 
be considered as giving a positive reaction 
though the, precipitate after it settles down 
is bluish green. At the beginning it gives 
the same green precipitate as described for 
Quercetagetin, Baicalein and Scutallerein. 
It is, therefore, not safe to consider Bargel- 
lini’s reaction as a sure indication of the 
constitution. It however offers a definite 
and easy means of distinguishing between 
Gossypetin and Herbacetin. 

P. SURYAPRAKASA RAO. 

T. R. Seshadri. 

Department of Chemistry, 

Andhra University, 

Waltair, 

October 20, 1938. 


^ Isreelakaniam, Sesliadri and Rao, Proc. Ind. Acad. 
Sci., (A), 1935, 2, 494. 

^ Neelakantam and Seshadri, ibid., (A), 1937, 5, 357, 

3 ibid., (A), 1936, 4, 54. 

^ Bargellini, Gazdta, 1919, 49, ii, 47. 

^ Baker, Nodzu and Robinson, J.C.S., 1929, p. 74, 


Adsorption o£ Methylene Blue by 
Active Carbon. 

The adsorption of methylene blue by four 
samples of active charcoal was studied in 
solutions of varying pH. The results with 
blood charcoal containing 1-85% ash, may 
be taken as- typical and were as follows : 


Initial 

pH 

Eq.uilibrium 

pH 

Bye.ad.sorbcd 
per gram of 
charcoal 
mg. 

2-26 • 

2.10 

300 

2-39 

2.46 

290 

2.94 

2-06 

270 

G.15 

3.75 

262 

6-80 

3.97 

350 

7-32 

4.10 i 

390 

8. Of), 

7.02 . 

430 


The increased adsorption beyond the equi- 
librium pH 3*75 could be accounted for by 
the enhanced negative charge on the carbon 
due to greater adsorption of hydroxyl ions 
from solution, and the opposite effect ob- 
served below pH 3-75 was found to be due 
to adsorption of chlorine ions from the hydro- 
chloric acid which was added to increase the 
acidity of the solution. The pH region, 
3-75 to 3-97, in which a sharp rise in ad- 
sorption was observed could be identified 
with ''the isoelectric zone”, for it is in 
this region, probably, that a reversal of the 
charge on the carbon takes place. 

The fall in pH is obviously due to libera- 
tion of hydrochloric acid. The rate of fall 
of pH during the progress of adsorption of 
methylene blue on blood charcoal -was 
ascertained by successive pPI measurements. 
Assuming tliat adsorption of each molecule 
of basic dye causes the liberation of one 
molecule of acid, a computation was inade 
of the rate of adsorption. The values so 
calculated were found to lie on a curve which 
ran closely parallel to the one that was 
obtained from the results of the experiments. 
This confirms the view expressed by Bartell 
and Miller^ that the liberation of acid or base 
accompanies adsorption of electrolytes. 

The author thanks Dr. K. R. Krislmaswami, 
D.sc., F.I.C., for his kind interest and valuable 
guidance in the investigation. 

M. V. C. Sastri. 
Department of General Chemistry, 

Indian Institute of Science, 

Bangalore, 

November 4, 1938. 


^ J. Amer. Chem. ' Soc., 1922, 44, IS66. ‘ 
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Effect of Treatment on the Hygroscopic 
Capacity of Soils. 

The fertility of a soil has long been associated 
with its power to absorb moisture from the 
air. The hygroscopic coefficient, as a soil 
characteristic which is connected with other 
physical properties of the soil, is of great 
interest in physical studies. The black 
cotton soils of Bellary are noted for their 
high powers of absorption. In the follow- 
ing note the effects of alternately heating 
and wetting the soil and of ignition on the 
hygroscox)ic capacity are discussed. 

1. Alternate Heating and Wetting . — During 
studies on the hygroscopic capacity of soils 
it was found that the surface soil usually 
showed a lower capacity for absorption of 
water vapour than samples of soil taken 
from lower layers. An examination of the 
mechanical composition and other physical 
properties of the different layers of the 
profile at Hagari^ showed that the soil is 
fairly uniform to a depth of three feet. 
The observed differences in the hygroscopic 
capacity of the different layers could not 
also be explained by the differences in the 
SiOa/BgOg ratios^ for the different layers. 
The decrease in the hygroscopic capacity of 
the surface soil was naturally thought to be 
due to the fluctuations in the weather 
conditions which directly influence the top 
soil, which is subjected more frequently 
to alternate heating and wetting than the 
lower layers. In order to establish this, 
samples of black cotton soil of Hagari taken 
from different depths were alternately 
saturated with water, air dried for two days 
and dried in a steam oven overnight. This 
treatment was repeated five times. The 
hygroscopic capacity at 100, 99 and 75% 
relative humidities was studied for the treated 
and untreated samples under tlie same con- 
ditions of temperature. The vacuum desic- 
cator method which was reported to be very 
satisfactory by other workers,^ was used. 
The following results were obtained before 
and after treatment for the different re- 
lative humidities (Table I). 

There is a decrease in the hygroscopic 
capacities at each of the relative humidities 
at which the experiment was done. The 
ratio of the hygroscopic absorption at 100% 
B.H. to that at 75% E.H. remains practi- 
cally unaltered. The results emphasise the 
necessity, while dealing with hygroscopic 
capacities of soils, for defining not only the 


Table I. 

II yfj rosenj) ic a hsorptlo . 
(Period of cxjjo.siirc : 5 days.) 



R.H. 

Ratio : 

Depth 

100% 

99% 

75° 

b 

o 

c: 

1 

A 

B 

1 

B 

A 

B 

A 

B 

0—6^' 

1 

14*78 

1 

13-30 

14.07 

13*70 

8-52 

7*89 

1*74 

i 

1*69 

6-12"' 

15*73 

13 -.90 

*15-27 

14*11 

9-29 

8-28 

1*69 

1*68 

12-1 S" 

10-03 

13-85 

*15-33 

14*17 

9-38 

i 

* 8*23 

1-75 

1-68 


(.4 -before treatment : TJ-after treatment. The figures- 
in this and the next table are tlie averages of duplicates 
which agreed among themselves.) 


period of exposure, but. the layer from which 
the soil sample is obtained. 

2. Ignition on Hygroscopic Moisture . — 
The effect of igniting- the soil in an open 
flame for 24 hours on the hygroscopic capa- 
city was studied for soils obtained from 
different places. The ignited and unignited 
samx)les of soil were exposed to the same, 
conditions of temperature and humidity for 
24 hours. The following table contains the 
values for the hygroscopic coefficient (100% 
E.H.) for the ignited and unignited samples. 

Table II. 



Soil 


Hygroscopic coe/ricienl 


Depth 

Before 

ignition 

After 

ignition 

De- 

crease 


Hagari 

o--r 

10*47 

2*49 

7-98 

w 

Nandj^al 

0-r 

11*85 

3*84 

8-01 

'o 

CO 

Jammal amad ug ii 

o~r 

6*68 

2-23 

4*45 

o 

cd 

1 

1 

Ambavaram 

o-r 

0*98 

2*13 

4*85 

W 

Koili)atti 

o-r 

15*50 

4-03 1 

11*47 

1 

Coimbatore 

0-6'^ 

8*69 1 

3*79 

4*90 


' Ananthapur 

0-4^' 

1*45 

0-65 

0*80 

w 

Kadiri 

0-5'" 

1*96 

1*11 

0*85 

CO 

Nandyal 

O-r 

8*61 

4*13 

4*48 

•n 

CD 

Pd 

Anaka.palli 

o-r 

4-47 

2*31 

2*16 


_ Koilpatti 

0-9" 

ro_*58 

2 -40 

4*18 
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It is clear that after ignition the black 
soils which are ' heavy ’ retained from 
20 to 45% of the original capacity for 
absorption while the red soils retained 
about 35 to 55% of the absorption capacity. 
On ignition, the hygroscopic coefficient of 
soils, though greatly reduced, is by no 
means negligible in relation to the original 
value. The results are in agreement with 
those reported by Puri, Keen and Crowther^ 
and by Always for other types of soils. 

A. S. Eao. 

A. Abdul Samad. 

Dry Farming Station, 

Bellary, 

September 27, 1938. 

1 Beport of the Madras Dry Farming Scheme, Hagari, 
1936-37, p. 20, of the Beport of the Soil PJ/7/sici^i, 
LC.A.R. 

2 Report of the Madras Dry Farming Seheme, Hagari, 

1935-36, I.C.A.R., p. 34. “ 

3 Puri, A. N. , Crowther, E. W., and Keen, B. A., 
Jour. A(jri. Sci., 1925, 15, 68. 

^ — , loe, cit. 

^ Alway, F. J., Colloid Symposium, 1925, III, 241. 

Humic Acid as a Photocatalyst in 
Photoammonification. 

In recent years Gopala Eao and Dhar,^ 
Gopala Eao, 2 Gopala Eao and Pandalai,^ 
have brought forward evidence to show that 
nitrification and ammonification in soils are 
not entirely due to the action of bacteria 
but can also be brought about at the surface 
of suitable catalysts under the influence of 
light. Corbet^ has confirmed the results. of 
these investigators. ZobelP has also shown 
that nitrification in sea-water cannot be due 
to bacterial action. By taking some solu- 
tions of ammonium salts and exposing 
them to sunlight with sea- water and magne- 
sium carbonate he found that oxidation of 
ammonia to nitrite occurs. Fraps and 
Sterges® have, however, expressed some 
doubt regarding the validity of the photo- 
chemical view. Sarkaria and Fazal-Uddin'^ 
observed that sodium nitrite is oxidized to 
nitrate in the presence of zinc oxide and 
sunlight. Dhar and co-workers® also noticed 
oxidation of nitrite in dilute solution 
when exposed to sunlight in the presence 
of zinc oxide or ferric oxide. Gopala Eao 
and Murty^ have investigated the photo- 
decomposition of nitrate to nitrite ; they 
have found that this occurs as a reversible 
reaction in sunlight transmitted by glass in 
the presence of ferric oxide or sterilized red 
soil. Moreover, they have made the very 
interesting observation that during the photo- 
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dissociation of nitrate, any ammonium salt 
present will undergo simultaneous oxidation 
to nitrite. 

It thus appears that many reactions 
hitherto ascribed to bacteria in the soil can 
also be brought about by sunlight with 
soil as a photocatalyst. In this note we 
are reporting the results obtained on the 
photo-ammonification of amino-acids in sun- 
light in the presence of humic acid. The 
humic acid employed was extracted from 
black garden soil with 5 per cent, sodium 
hydroxide solution and precipitated from 
the latter by the addition of warm 1 : 1 
hydrochloric acid. 250 c.c. of M/20 solution 
of the appropriate amino-acid was shaken up 
with 0*25 gm. of humic acid and exposed to 
sunlight in a pyrex glass flask under strictly 
aseptic conditions. 

The amount of ammonia formed was 
estimated by the Folin aeration method 
from time to time. 


Amino acid 

Amount of ammoniacal 
nitrogen formed in 
mg. per litre 


1 

60 hours 

120 hours 

Alanine 

32.42 

64‘21 

Aspartic acid 

21 .23 

42*34 

Glutamic acid 

21.26 

42-42 


It is thus evident that humic acid can func- 
tion as a catalyst in the photo-chemical 
decomposition of amino-acids in sunlight. 

G. Gopala Eao. 

T. S. Kara YANA. 
Department of Chemistry, 

Andhra University, 

Waltair, 

September 15, 1938. 


^ Gopala Kao, G., and Dhar, N. R,, Soil Science, 1931, 
31, 379. 

2 Gopala Ran, G., 1934, 38, 143 ; Jour. Ind Chew 

Society, 1934, 11, 617. 

^ Gopala Rao, G., and Pan cl ala i, K. M., Jour. Did. 
Chem. Society, 1934, 11, 623. 

^Corbet, A. S., BiocJiem. J., 1934,28, 1575; ibid., 
1935, 29, 1086. 

^ Zobell, 0. E., Science, 1933, 77 , 27. 

® Fraps and Sterges, Soil Science, 1935, 39, 85. 

^ Sarkaria and Fazal-Uddin, Ind. Jour Anri Sd , 
1933, 3, 1057. 

® Dhar, et al.. Nature, 1934. 10 , 213 ; Jour Ind 
Chem.. Soc., 1936, 13, 180. 

® Gopala Rao and Murty, K. S., Proc. Nat. Inst. 
Sci. (India), 1937, 3, 133. 
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Photosensitisation by Stannic Oxide. 

PHOTOSENsmsATroN by zinc oxide and 
titanium dioxide has been studied by nu- 
merous workers. These oxides absorb in 
the near ultraviolet and photosensitise 
various chemical reactions. A. Eibner^ 
studied the decolorisation of various dyes 
in tlic in^^>'^<?nce of zinc oxide and light. 
Winther- observed the formation of hy- 
drogen peroxide when water was exposed in 
a glass vessel in the presence of zinc oxide. 
E. Baur and co-workers^ studied the de- 
composition of aqueous solutions of silver 
nitrate in sunlight photosensitised by zinc 
oxide. C. Renz^ observed that titanium 
dioxide becomes markedly photosensitive 
in the presence of certain organic liquids 
and reducing solutions, particularly glycerol. 
Gopala Rao^ studied the photosensitised 
oxidation of aqueous ammonia in sunlight 
witli titanium dioxide and zinc oxide as 
plioto-sensitisers. He has also observed that 
the oxidative de-amination of various amino- 
acids in sunlight is markedly accelerated 
by these photo-sensitisers. Goodeve and 
Kitchener® studied the photosensitised de- 
colorisation of wool violet by titanium 
dioxide. Photosensitisation by solids is of 
great practical and theoretical interest. We 
liave now observed that stannic oxide 
exhibits mirked photosensitive action in 
the oxidation of aqueous ammonia and the 
reduction of potassium nitrate, in sunlight. 
Colloidal hydrous stannic oxide as well as 
tlie ignited oxide act as plioto-sensitisers, 
though the latter is somewhat more active. 
Ammonia is oxidized to nitrate and 
siiim nitrate is reduced to nitrite. 

Some of tlie results are given below : — 

A. 200 c.c. of N/2 solution of ammonia -f 
0*25 gm. of SnOj -|- -00 c.c. water. 

B. 200 c.c. of jSF/ 2 solution of ammonia -|- 
50 c.c. of 0*5 per cent. SnO;> solution. 


Hours of exposure to sun- 
light in pyrex-glass thislcs 

Nitrite nitrogen nig. per litre 

A 

B 

8 

1 .070 

0.077 

16 

2-333 

1-458 

25 

2-918 

1-945 

35 

3-670 

2-363 

53 

4-568 

3-061 


It is evident from the above table that 
ammonia in aqueous solution is oxidised to 
nitrile in the light transmitted by glass. 
In the absence of stannic oxide or other 
photo-sensitisers the oxidation occurs only 
in the extreme ultraviolet. 

It is well known from the wmrk of AVarburg 
that x)otassium nitrite decomposes to nitrite 
in ultraviolet light of wavelength shorter 
than 3000 a. Now we have found that 
nitrate reduction can occur in liglit trans- 
mitted hy glass in the presence of stannic 
oxide. 

A. 200 c.c. of M/IO KNO^ solution -f 0*25 gm. 
of vSnOo H- 50 c.c. water. 

B. 200 c.c. of ]\I/10 JvNOy solution 4- 50 c.c. 
of 0*5 per cent. SnOo sol. 



1 

■ "■ 

Hours of 
exposure to 

Nitrite nitrogen 
mg. per litre 

sunlight 

A 

B 

10 

1 -199 

1090 

27 

2 .otw 

2-333 


AVe have also observed that the decolor- 
isation of various dyes, methyl violet, 
inethyleiK^ blue, brilliant green, is also photo- 
sensitised by stannic oxide. 

Further work is in f^rogross. 

Cir. I. Vauauanainx. 

G. Gopala Rag. 

Depaitnient of Chemistry, 

Andhra University, 

Waltair, 

October 7, 1938. 


1 C/irniUcr ZcilKntj, 1011, To."), 771, 7S(). 

- D'is'.s-. PhoL, 1921, 21, Ml, IGS, 175. 

3 E. Baur, [Ivlr. rhim. Acta, 1918, 1, ISO; E. Baur 
and C. NevHcilcr, ihld., 1927, 10, 901. 

4 Ibid., 1921, 4, 901. 

^ Soil /S'ciVjicr, 1934, 38, 143 ; J. hid. Cho.m. Soc., 1934, 
11, 017, 023. 

® Trcvis. Farad. Society, 1938, 34, 570. 
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Technique of Sugarcane X Bamboo 
Pollination. 

One of the difficulties experienced in liybiid- 
izing the Sugarcane with the Bamboo has 
been the geographical distance between the 
bamboos in flower — often inside heavy and 
not easily accessible forests — and the parents 
at the Coimbatore Sugarcane Station. Such 
distances often involve a night’s journey by 
train to Coimbatore, besides other foot 
track and road journeys. 

This difficulty has recently bten got over 
by a simple technique whicli makes fiesli 
bamboo pollen available at the Sugarcane 
Station itself for cross-pollination purposes. 
When a bamboo clump flowers, individual 
bamboos are generally cut to ground level 
and utilized, as such clumps generally die 



after the flowering. The stumps left in 
the ground produce, under favourable con- 
ditions, a profusion of shoots most of which 
develop into inflorescence. If such stumps 
are collected and planted in another place 
after careful transportation, they put forth 
inflorescences at the latter place and that 
too for fairly continuous periods, in some 
cases as long as three months. The photo- 
graph shows one of these flowerings at the 
Coimbatore Sugarcane Station, after trans- 
port from Madras. 

Dr. Agnes Arber^ records this character- 
istic of the bamboo and considers ‘'that 
when a bamboo approaches the flowering 
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phase its whole constitution is profoundly 
modified.” The success of the present 
technique results from such modification. 

S. A. Hussatny. 

Imperial Sugarcane Station, 

Coimbatore, 

OcioberlS, 1938. 

1 Agnes Arber, The. Ordmhu-cv, 193^ p. 99. 


The Origin and Elimination o£ the 
Mass of Opaque Globules Bathing the 
Internal Organs of Aphids. 

The greater pjortion of the body cavity of 
Aphids is occupied by the delicate internal 
organs, bathed as it were, in a mass of oily- 
looking opaque globules of a yellow or brovm 
colouration. It ajrpears at first sight that 
the presence of the globules is due to the 
action of secretory glands of some kind. 
Morreni (1836) suspected the of 

secretory glands at the base of the cornicles. 
Bucktoni (1875) first made attomjhs to 
locate such glands and failed. The writer 
has repeatedly searched for the suspected 
glands, employing* various means but by 
no means did the search prove fruit iiil. 
The hypothesis of secreting glandular struc- 
tures as tlie source of the globules is un- 
tenable. 

Further ohscu-vations made in this con- 
nection lend support to the view tliat the 
processes involved in tlie origin of tlie 
globules, are ];)iiiely metabolic in nature. 
The metabelic changes occuiring* in ajfliids 
result in two groups of residual end products ; 
one consisting of exeess of sini])k^ sugars 
and the other, of certain comx3lex excretory 
bye-products. Wlicreas the former leave 
the digestive tract through tlie rectum and 
the anal oxjening, as the w'ell-known '' lioney- 
dew ”, the latter, exerting great pressure 
on the walls of the tract, are diffused into 
the surrounding haemoeele, where they 
remain in the form of globules in the limmo- 
celic fluid, which is the so-called blood of 
aphids, as in all insects, generally. It is 
these globules that appear to be copious in 
the internal body spaces, bathing the in- 
ternal organs. 

The reason why these globules of an 
excretory nature occupy this situation and 
are not eliminated through the rectumj has 
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not been liitlierto explained. The reason 
is to be found in the fact that the inalpighian 
tubules which extract liarinful residual pro- 
ducts of digestion in solution in the blood, 
in insects, are entir(dy absent in aphids. 
The elimination of the globules from the 
body, however, is carried out in a simple 
manner by the tubular cornicles opening 
into the haemocele of Aphids in the abdomi- 
nal region where the globules abound. It 
is a matter of common observation, that, 
periodically, as the density increases, tiny 
masses of viscous matter ai)pear at the 
op(m tips of the cornichss and are then forced 
out. Mechanica,lly, too, very small quanti- 
ties of the globules can b(‘ obtained by the 
application of slight lateral pressure on 
the abdominal wall. The injurious nature 
of the globules can be simply demonstrated 
by blocking the mouths of the cornicles 
with glue, when, gradually, the insects 
become sluggish, swell up and die away, 
turning seinicrystalline. The cornicles which 
are peculiar only to the group Aphidac in 
the insect world, are to be regarded as the 
only outward passages for a periodical 
elimination of harmful excretory products 
of metabolism, in the absence of malphi- 
ghian tubules. 

At least one of the constituents of the 
opaque globules was first made out by 
Muller as Salicin. The writer has, in 
several cases, confirmed this by digesting 
various spe(des of aphids in chloroform and 
benzene, when the globules, fo]'(‘ed out of 
the cornicles, left on the watidi glass, after 
the evaporation of the liquid, numerous 
radiating silky needle-lik(‘ crystals which 
turned vivid red on being touched with a 
drop of concentrated HoSO^. Doubtless, 
other constituents may also be isolated 
by suitable means. Salicin has been a 
recogaised product of plant metabolic activ- 
ity and is usually isolated, as liarmful, 
from the vital processes. 

B. IvnrsHNAMUiiTr. 

Section of Entomology, 

Department of Agriculture, 

Bangalore, 

November 4, 1938. 

^ A Monograph of British Aphids\ 1875. 


Ovulation in Fish. 

(Effect of Administration of Extract of 
Anterior Lobe of Pituitary Gland.) 

The sex stimulating harnione of the an- 
terior lobe of the pituitary gland has been 
the subject of considerable researcli in con- 
nection with the Mammalia, Eeptilia and 
Amphibia, but so far very little work has 
been done on the Pisces. Cardoso (1934 b) 
studied the relationship of hypophysis and 
sexual glands in the young and immature 
Pimelodns darias in S. Francisco Eiver 
(Brazil) and the results showed that the 
development of the sexual glands is con- 
trolled by the pituitary. Injections of fresh 
extracts of hypophysis produced a big in- 
crease of the sexual organs, and in mature 
Pimelodiis sp., it was possible to induce 
ovulation by daily injections of pituitary 
extract. Iliering (1935) obtained ovulation 
with injection of pituitary extract on Asiynax. 
Young and Bellerby (1935) studied the 
effect of the administration of the prepara- 
tion of the anterior lobe of pituitary on 
metamorphosis of Lamprey, but were not 
able to induce it by injection of anterior 
lobe extract. 

So far as can be ascertained no investiga- 
tion on the effect of the administration of 
the anterior lobe of the pituitary gland has 
been carried out on fishes in India. The 
Indian Carp {Cyjmnidw), the most import- 
ant of the fresh-water fishes, breed in nature 
in June and July when the streams are 
flooded by the monsoon rains. If the 
floods are not in time or are insufficient, the 
fish refuse to spawn and become, egg bound 
(Hamid Khan, 1924). Bo far all attempts to 
make the fish, such as Eohu [Laheo ro/zi^^f), 
Moralcha {Cirrhina mrigala) and Thcilci 
(Gaila raila), breed in tanks and ponds, 
which are not subject to floods, have not 
succeeded. With a view to elucidate the 
factors which stimulate the Indian Carp to 
spawn, invest igalicus on the effect of the 
extract of the anterior lobe of the pituitary 
gland were undertaken in 1937 and 193*8 
and the results so far achieved, are em- 
bodied in the present paper. 

I am indebted to Professor J. Gray and 
Dr. G. S. Carter of the University of Cam- 
bridge for suggesting the lines of research to 
be followed in this connection. 

Cirrhina mrigala H.B., a common carp 
in the Punjab, attaining three feet in length 
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and fifteen to twenty lbs. in weight, was 
selected for experiment. The fish were in 
their third year and quite mature, but on 
account of their stunted growth in captivity, 
their size varied from 8 inches to 10 inches. 
The experiments were started in June in 
1937 and in July in 1938. The prepara- 
tions used were : Anterior Lobe Pituitary 
Gland (Tablets P. and D.), Antiturin S. 
(P. & D.) and Prolan (Bayer). The first 
preparation was administered in Einger’s 
solution (Bayliss, 1931) and the other two, 
in sberilized distilled water. Each tablet of 
Anterior Lobe Pituitary Gland contains 
2i- gr. (0*16 gm.) desiccated Anterior Lobe, 
equivalent to 12| gr. (0-8 gm.) of the fresh 
substance. It was administered in the 
sbrengtli of 3-2 mg. to 6-4 mg. per in- 
jection once a week. Of the other two 
preparations 1 c.c. contains 100 rat-units 
(E.U.). Various strengths were obtained by 
dilution with sterilized distil-ed water and 
were administered in the strength of 5 to 
10 E.U. 

5 E.U. injection was given to three lots 
of fish. The first lot received one injection, 
the second two, and the third three injections 
per day. 10 E.U. was given to two lots : one 
lot receiving one injection daily and the 
other, one injection on alternate days. The 
injections were given by means of a hypo- 
dermic syringe in the dorsal muscles of 
the fish, and 3% salt bath was given to the 
fish daily to prevent growth of fungus. 
The fish kept as control were injected with 
sberilized distilled water. 

The fish under investigations were kept 
in glass aquaria. Aeration was maintained 
either by Semper’s Aerating apparatus work- 
ing with water tap or by electric chemical 
pump. The oxygen and carbon dioxide of 
the water were daily tested. The dissolved 
oxygen (Wrinkler) ranged from 1-068 to 
4-806 c.c. per lit., and free carbon dioxide 
from 0-632 to 3-439 c.c. per lit. The pH 
ranged from 7-5 to 8-5. The fish during 
their captivity were fed on Hydrilla planted 
in the aquaria and on Crustacea such as 
Moina and Cyclops. 

The injected fish were examined from 
time to time to see their condition. It 
was observed that in the case of Anterior 
Lobe of Pituitary Gland, 16 mgm. and in 
the case of the other two preparations 40 
E.U. were sufficient to induce ovulation. 
With the last two preparations it was after 
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96 hours, wlieii the (ish had received 40 E.IT., 
that the fish yielded eggs on stripping. 
The amount of havmone greater than 40 
units in no way liastcuu'd the proce>ss of 
ovulation, while a kvsser amount retarded 
it. The males yielded milt readily even 
without injections. 

Artificial fertilizatic n of eggs, obtained by 
stripping, by mixing tliem with milt ficm 
the male was, however, not siieeessfuL 
Further investigations in this direction 
are needed. The control females injected 
with steriliz(‘d distilh'd water were tested 
at the same time but tliey did not yield 
any eggs. 

The behaviour of the Indian Carp under 
investigation seems to indicate that it is the 
pituitary sex harmone which is directly 
responsible for ovulation. The discdiarge of 
such harmone into the blood may be a 
consequence of some meteorological pheno- 
menon such as rain, and flood, or some che- 
mical or physical evnironmental factor such 
as pH, oxygen, carbon dioxide turbidity 
and density of water, temperature or some 
chemical salts in the water. These external 
factors still remain to be investigated. 

Hamid Khan. 

Lyallpur, 

Punjab, 

October IS, 1938. 
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Evolution of the Vegetative Form in 
the Gesneriaceae. 

The present note has been inspired by a 
recent paper of Sir Arthur W. IlilP on The 
monocotyledonous seedlings of certain di- 
cotyledons, with special reference to the 
Gesneriaceoe. This paper opens with a 
discussion of certain dicotyledonous genera 
whose seedlings normally pcssegs only a 
single cotyledon instead of the normal pair. 
The author §hows that in every one of the^e 
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cases there is no evidence in favour of 
Sargant’s theory that the single cotyledon 
represents two fused cotyledons. He be- 
lieves that in every case the single cotyledon 
has resulted by the suppression of the second. 
This conclusion in the light of our present 
knowledge seems to be well-founded. The 
greater part of TlilFs paper, however, is 
devoted to a consideration of the seedlings 
and vegetative form of certain plants of the 
Gesneriacefc, belonging to the tribe Cyr- 
tandroidae — Strcptocmyufij Boea, Didymo- 
earpuSj CJiirita, Klugia^ SaintpauUa, Ilaherlea^ 
Moidionia^ Monophylkm^ Dldissandra and 
a few more — , in which one of the two coty- 
ledons exhibits continued growth by means 
of a basal meristem, while the other general- 
ly aborts at an early stage of development. 
Here the author draws certain important 
conclusions about the evolution of these 
plants, but these are based on very slender 
evidence. They depart fundamentally from 
our conception of evolution in the angio- 
sperms in that those forms which differ 
most from normal dicotyledons are regarded 
to be the most primitive. It they are not 
refuted, there is danger that they may be 
adopted by some taxonomists in the pre- 
paration of a phylogenetic classilication of 
the family. The following remarks are, there- 
fore, made with a view to present the evi- 
dence against these conclusions. 

The author distinguishes three types in 
the material studied by him. The first 
includes the unifoliate forms like many 
species of Blreptocarpus {Dunnii, Wendlcmdi, 
polyanthus^ etc.), a few species of 
Ghirita^ TJidissandra sesquifolia, Bklyynoearqnis 
pygmwa, and the genera Platystcmma, 
Moultoniaj Monophylkm, Trachy stigma and 
Acanthonema. These possess only one leaf 
throughout their life, which is the persistent 
cotyledon greatly enlarged by basal inter- 
calary growth. There is no trace of a 
plumule in the seedlings of such plants, and 
the flowers often arise from the leaf midrib. 

The second group, Eosulatae, is character- 
ised by the plants developing a rosette of 
a few leaves. It includes other species of 
Streptocarpus {Eexii and parvifiorus)^ Chirita 
Trailliana, and the genera Baintpa.ulia^ 
Ramondia, Raberlea^ etc. In these one coty- 
ledon is retained, as in the unifoliate series, 
and is usually the largest leaf of the rosette. 
Ho plumular axis is developed in this 
group also. 


The third group, Caulescentes, ineiudes 
several species of Streptocarpus^ most Chiritas 
Briggsia, Klugia and some other genera, 
consisting of herbaceous plants with well- 
developed leafy shoots. These differ from 
normal herbaceous dicotyledons only in the 
seedling structure, which is quite similar to' 
that of unifoliate forms, and the develop- 
ment of a functional bud in the axil of the 
persistent cotyledon which often grows as 
vigorously as the main axis and makes the 
plant markedly one-sided. 

The distinction between the three groups, 
however, is not absolute- Some species of 
Chirita {blfolia, mono'phylla^ etc.), which are 
normally unifoliate, develojD under certain 
conditions a second small leaf. Some others 
like (7. ca’pitis and C. ha7)iosa are unifoliate 
when growing on rocks or under other un- 
favourable conditions and caulescent when 
growing in more favourable liabitats. 

From a comparison of these types the 
author concludes that the unifoliate geneia 
and species represent the primitive condi- 
tions and the caulescent forms are derivates 
from ancestors which had assumed the uni- 
foliate habit. This conclusion is based chiefly 
on three arguments, (i) In Chirita lavandu- 
laeca the large cotyledon and the lower 
foliage leaves have fairly long petioles, and 
the lower flowers are truly axillary. The 
uX)per floriferous leaves are almost or com- 
pletely sessile and produce flowers from their 
midribs, exactly as the flowers are borne 
along the cotyledonary midrib in mono- 
phyllous species of Streptoempus. For this 
reason one of these flower-bearing leaves of 
Chirita is regarded by tlie author as equi- 
valent to -that of a unifoliate Streptocarqnis 
and it is suggested, when a herbaceous Chirita 
reaches the flowering stage, it exhibits a 
reversion to the ancestral condition, (ii) it 
explains the anisophylly of the cotyledons 
even in the caulescent forms, (iii) The 
appearance of monophylly in dimorphic 
species of Chirita when grown under un- 
favourable conditions is a reversion to the 
ancestral state. 

A careful consideration of these arguments 
show^s that there is not much force either in 
the first or the third, and the second by 
itself cannot have much value. That flori- 
ferous shoots in their form show reversion 
to the ancestral condition is a quite un- 
proved assumption. Jeffrey ,2 who did much 
to clearly formulate the principles of 
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comparative inorphology, has clearly warned 
about the application of the doctrine of 
conservative parts to the reproductive shoots 
of the angiospeims. Similarly, in the dimor- 
phic species of GJiirita, the caulescent form 
can as well be regarded as a reversion as 
the unifoliate form. 

The greatest objection to Hilhs conclu- 
sions, however, is that these are not based 
on a broad foundation of comparative 
morphology, nor is evidence presented from 
any other source to support them. In 
considering the evolution of these atypical 
plants of the Gesneriacese-, he has paid no 
attention at all to the structure of the re- 
lated forms. His conclusions might have 
been correct, if the Gesneriacese had been 
the only family of flowering plants on this 
earth. It is, however, only one of many. 
It is further closely related to the families 
Scrophulariacese, Orobanchaceas and Bigno- 
niacese ; and the order Personales in which 
these families are placed is believed to have 
been derived from the orders Boraginales 
and Solanales. Such specialised unifoliate 
forms as are found in the Gesneriacese are 
absent in these orders and families. To 
regard them ijrimitive for the Gesneriacem, 
therefore, is quite unsound. 

Prom a comparison with the related 
families, the course of evolution in these 
atypical Gesneriaceae appears to be as 
follows. The first change from normal forms 
appears to have been the development of 
the anisophylly of the cotyledons. At first 
the two cotyledons might have been merel}^ 
unequal in size. Later the larger one of 
them became more specialized. It develop- 
ed an intercalary meristem at its base and 
a functional bud in its axil. In this manner, 
the above-described caulescent forms came 
into existence. Further reduction and 
specialization of these, perhaps under the 
influence of unfavourable habitats, may be 
supposed to have led to the origin of the 
rosette and finally tlie extraordinary uni- 
foliate types. 

A. C. JosHi. 

Department of Botany, 

Benares Hindu University, 

Beptemher 9, 1938. 

^ Ann, Bot., New Series, 19S8, 2, No. o. 

The Anatomy of Woody Plants, Chicago, 1917. 
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A Note on the Morphology of the Ovule 
of Rubiaceae with Special Reference to 
Cinchona and Coffee. 

In a recent paper on " Endosperm and 
Perisperm of Coffee with notes on the 
Morphology of the Ovule and vSeed Develop- 
ment ”, Houk (1938) has revived a view 
about the structure of the Knbiaceous 
ovule that had been long given up. As 
coffee seed is a product of gre^at economic 
value and a correct knowledgi^. of its struc- 
ture is very imporlnnt for genetical studies, 
it is desirable to review his work. 

The mature ovule in the family Kuhiace® 
generally consists of many layers of uniform 
parenchymatous tissue surrounding the 
embryo-sac. It is not possible to make out 
a nucellus distinct from the integument. 
The micropyle is very slender and some- 
what indistimh. It can be made out only 
in perfectly median longitudinal sections 
and with the help of higii inagnillcations. 
It is no wonder, therefore, that tlie morpho- 
logy of the ovule of Rubiacea". became a 
subject for discussion in t]i(‘ last century 
and J8chleiden (1837) stated that it consists 
of nucellus without integument, while of 
1902 Llyod introduced the concept in 
‘ integument-nucellus ’. The correct posi- 
tion, however, has been indicated by 
Schnarf (1931) in his recruit review of the 
embryology of the angiosperms. It is that 
the ovule of the Rubiacem consists of a 
poorly developed nucellus and a single 
integument. This view is based on tlie 
development of the ovuku It is si^en that 
in the early stages the nucellus and the 
integument arc^ quite distinct from each 
other. The micropyle also is quit(‘ promi- 
nent, but the amount of nucellus, as in the 
Gamoxietala^ in general, is very small. 
It consists only of a single layer surrounding 
the megasxiore-mother cell. As the embryo- 
sac develops, this layer of nucellar cells is 
crushed *, and the embryo-sac comes to be 
situated directly to the inside of the integu- 
ment. In the meanwhile by the growtli 
of the integument the inicroj)yle becomes 
nearly obliterated. Tliis ovule thus begins 
to give the deceptive appearance described 
above. 

This point is well illustrated by tlie 
accompanying figures from Cinchona sncci- 
nihra. Fig. 1 represents a longitudinal 



Letters to the Editor 


No, 5 1 

Nov. iPJ5j 


237 


section of an ovule at tlie niegaspore- 
inother cell sta^'e. Tlie siugie integiiinent, 
a distinct thougii poorly developed nucelliis 
and tlie inicropyle are clearly seen. Fig. 't. 



Cl Hch'jiia siu,c<'in(hru-. 
liongitu Jinal sections of ovules. 

Fig. I, at the megaspore-molhcr coll si age; ]‘h<!. 2, 
at the mature em))rvo sae stage. Fig. 1 is more highly 
magniftcfl than Fig. 2. Tiic microphol ographs have 
been slightly touclied to make the boundary of the ovules 
more distinct. 


shows a similar soctioii of an ovule contain- 
ing a mature embryo-sac. The Integument 
now has completely surrounded the nucellus. 
The latter lias completely disap 2 )eared and 
the inicropyle has been nearly obliterated. 
It could be made out in this section by 
using a liigher magnitication. 

The ovule of coffee xDasses through tlie 
same stages of developnumt as that of 
Cinchona and should be intiu’pnd'.ed in the 
same way. Faber (1912) who studied 
the morphology of the coffei' Ilowims more 
than twenty years ago, has vmy clearly 
sketched these changes and correctly de- 
scribed the ovule to possess a weakly dev- 
eloped nueellus and a massiv(‘ integuimmt. 
Houk (1938), however, rejects tliis gemu*ally 
accepted view about the moriiliology of 
the Eubiaceous ovule for colTcc. lie 
asserts that Faber’s interpretation is un- 
tenable and supports tlie older Llyod’s 
' integmnent-nucellus ’ concept but gives 
no reasons for any of these conclusions. 
In a paper dealing with the morphology of 
the ovule, which he takes to be different 
from that of otlier iiowering plants, lie 
makes no reference to the early stages of 
ovule development. ITis views are thus 
not based on any strong evidence and should 
be rejected. If he had just studied the 
development of the ovule, he would have 


undoubtedly found the stages in its develop- 
ment described by Faber and agreed with 
his tindings. 

Another ^loint discussed by Houk is the 
nature of the nutrient tissue surrounding 
the embryo. He shows that the endosperm 
formed is very small in amount and evanes- 
C(mt, and therefore regards tlie nutrient 
tissue as peTis])erm. In tlie light of wdiat 
has been said above about th(‘ moriiliology 
of the ovule, tliis is only a part of the 
integument of the ovule and is thus a part 
of the testa. The small nucellns Avhicli is 
lireseut in the young ovules is crushed 
early by tln^ growing embryo-sac and does 
not persist in tlie seed. The general state- 
ment, Embryo small, in rich endosperm ” 
(Willis, 1931), found in books on systematic 
botany about, the structure of the Eubia- 
ceoiis seed appears to require modification. 
It is very likely that what has been regarded 
as endosperm in many cases is only a part 
of the testa. 

A. 0. JosHi. 

Department of Botany, 

Benar(‘S Hindu ITniversity, 

November 8, 1938. 


^ Faber 1'. C. von, Ann. Jard. Bat. Binfenzora, 
1012, 25, nO-HiO. 

2 Houk, W. O., Anwr. Jonrn. Bo(., 1938, 25, 56-61. 

^ Uvod, F. Ih, Nam. Torn. Bol. Club, 1902, 8, 
1 - 1 12 .' 

4 Sehleiden, U. el.. Arch. Katunjo^^ch.. 1837, Abt. A3, 
280-414. 

^ iSohnarf, K., Vcr.Jri.'hciidv Embryologic. der Angio- 
■'tpermen., Berlin, 1031. 

^ Willis, ,]. C’,, .1 Dictionary of the flowering Plants 
and. Ferns', Cambridge, 1931. 


Flowering Branches from the 
Curd of Brassica oleraceae Linn, 
var. botrytis D.C. 

A RECENT article on the development of 
the flowers from the curd of Broccoli by 
S. O. B. Dark (1938) prompted the writer 
to report a similar phenomenon in the cauli- 
flower, photographed in 1934 and subse- 
quently noticed in several localities. The 
structure of tlie curd of cauliflower does not 
appear to have been properly understood. 
According to Masters (1849) and Worsdell 
(1915) the flower stalks in the curd of 
Broccoli and cauliflower are hypertrophied 
and the flowers are either defective in dev- 
elopment or they are not developed or only 
with a vestigial calyx, Goebel (1900) while 
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considering the relationships between the 
flowers or the organs of reproduction in 
general and the vegetative parts, mentions 
that in the inflorescence of the cauliflower 
the flower stalks are abnormally thickened 
and fleshy ; and correlates this feature with 
the aborlion of the whole flower as evidenced 
by Celosia cristaia, Muscari comosum and 
Cauliflower. In the oinnion of Eaily (1919) 
Brassica oleracece botrytis is a form of 
common cabbage species producing an edible 
head of malformed and condensed flowers 
and flower stalks. 

The formation of the curd is generally 
the termination of only the vegetative phase 
of cauliflower and the reproductive phase 
follows, if the curds are allowed to grow 
further under congenial conditions. Accord- 
ing to Baily, the breaking up of the curd is 
an indication of the formation of the floral 
parts. The curd of cauliflower usually 
breaks up after its full formation and a 
number of its branches shoot up bearing 
bract-like leaves all along and a terminal 
cluster of normal flowers (Fig. 1). Hence, as 



All entire plant of Cauliflower {Brassica oleracece Linn, 
var. botrytis D.O.). The breaking up of the curd and 
'the development of number of branches bearing 
flowers can be seen. 

stated by Dark, the curd is evidently an 
intermediate stage between the vegetative 
and the reproductive phases in the life- 
history of the cauliflower and Broccoli. 


Current 
Science 

‘‘ The curd developing phase ” of cauli- 
flower can thus be compared witli the condi- 
tion specially evident among the cereals, 
"'the formation of tillering node”. 
When the inflorescence of cauliflower has 
completed its embryonic development, then 
the moristematic growth commences and a 
%pid elongation of the xiarts sets in. 

L. Narayai^^a Eao. 

Central College, 

Bangalore, 

October 30, 1938. 


1 Laily, L. H., The SUuulrad Kucijcloiicdia of Horti- 
culture^ 1019, 2. 

2 Dark, 8. 0. P., Ann. Bol., N.S., lOSS, 2, 7. 

^ Goe])cl, K., Organ ograyhy oj Plants, 1900, vol. 1, 

^ MasteJ’s, M. T. . Vcgciahlr. Teratology, 1819. 

^ Worsdell, W. C.-., PrincAplen of Plant Teratology, lOlu. 


An Important Genetic Constant 

Ch. Nek Alam in a very interesting paper 
appearing in Gtirrent f^vleriec^ has stated that 
the segregation constant of quantitative 
characters is approximately 3. A])preciating 
his statement 1 shall point out tliat his con- 
stant might be applicable in the cases when 
all gametes formed by F^ liybrids are viable 
and when no competitive polleii-tuhe 
growth takes place. Self-incompatible 
iflants (rye, sugar, beet, etc.,) in which com- 
petitive pollen-tube growths occur (often 
termed as selective fertilization, as for exam- 
ple, in certain strains of maize) tlu^. segregation 
constant might not be 3 or about that, 
since certain types cf gainet(‘S are elimi- 
nated. (Some quantitative characters can 
be linked witli those regnlating pollen- 
tube growth.) Btructural hybridity is also 
a factor that would condition considerable 
deviations from the Nek Alain's segrega- 
tion constant, since they form usually a 
variable percentage of non-viable pollen 
(also gametes) and tlieir viable pollen grains 
have often differential pollen-tube growth. 
Structural hybrids also produce certain types 
of non-viable zygotes, which also can condi- 
tion a deviation from the normal constant. 

Dontcho Kostoff. 

Institute of Genetics, 

Academy of Sciences of IJSSE, 

Moscow, 

October 1, 1938. 


1 Curr. Sci., 193S, 7, 2. 
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Van Nostrand's Scientific Encyclopaedia. 

(Chaipman & I-Tall, Ltd., London), 1938. 

Pp. 1233. Price 505. net. 

We have had extensive opportunities of 
usin^ tliis work and feel convinced tliat 
besides scientists, the intelligent public also 
will find it indispensable. To have brought 
within the compass of a single volume 
such a vast amount of knowledge covering 
all the modern developments of basic 
sciences and their applied branches, is an 
impressive achievement on which the authors 
and publishers deserve warm and unstinted 
congratulations. The responsibility of deal- 
ing with each of these principal fields of 
knowledge has been entrusted to a single 
author who, however, had the benefit of 
consulting a number of experts, and the 
work as a whole, while possessing all the 
advantages of a unitary treatment, gains 
immensely from the authoritative colla- 
boration. The results of such co-operation 
are reflected in the progressive development 
of the discussion of topics, each, commencing 
with a simple definition stated in easy 
terms, receives a full treatment of all the 
principal aspects necessary for a complete 
comprehension of the subject. Where, how- 
ever, the nature of the subject demands a 
fuller treatment, the authors have given 
the information in fairly long articles, the 
technical features being fully illustrated. 

We recognise that there must be limits 
in the compilation of a one-volume book, 
especially regarding the length of articles 
and the number of illustrations. We claim 
to have consulted the book practically in 
all branches of knowledge with which it 
treats, and we have in every case found that 
the explanations given are adequate, lucid 
and up-to-date. We are greatly impressed 
by the comprehensiveness of the scope 
and the treatment of the topics of the book, 
rendered possible by the system of cross- 
indexing. By this system the user of the 
book is enabled to obtain a comprehensive 
treatment of each term by consulting the 
references under several heads, such terms 
being printed in bold face type. A book 
of reference of the type under review is a 
work of supreme necessity, as most of the 
transactions in every field of civilised 


communities liave a wide bearing on the 
applications of scientific method, and a 
knowledge of the general facts and principles 
of the basic sciences being indispenscoble 
to people in technical and genera-l service. 
In fact an intelligent understanding of the 
progress of events in the world implies a 
fairly wide acquaintance with scientific 
terminologies, and we know of no work of 
reference which helps the general reader 
of daily news and popular scientific journals 
to acquire a more competent knowledge 
of such terms than Van Nostrand's Encydo- 
lywdia. We have found that in certain 
fields of study, the book presents informa- 
tion in a readily assimilable form, for which, 
in its absence, one would perhaps have to 
digest large and special treatises for obtaining 
the same amount of mental nutrition. The 
worth of the book lies in the strong appeal 
it has for the general cultured public and 
for those engaged in scientific and tochiiical 
pursuits. 


Social Psychology. By Daniel Katz and 

Eichard L. Schank. (John Wiley & Sons, 

New York; Chapman & Tlall, Ltd., London), 

1938. Pp. xiv + 700. Price 18s. 6d. net. 

This book will be a welcome addition to 
the growing volume of literature on the 
subject of social psychology whose impor- 
tance in its relations to human iiroblems 
is widely recognised. It is a successful 
attempt for assimilating the large body of 
facts and concepts in the field of social 
science into a systematic framework. The 
chief value of the book lies in the fact that 
it gives a fairly comprehensive treatment 
of the experimentally derived knowledge, 
and in the unity in the ifian of approach 
of the materials and problems from the 
view-points of different authors who have 
investigated them. In the first part the 
reader finds a full and competent description 
of the social world of every-day experience, 
“ the actions and ideas of people in terms 
of conformity and non-conformity, taboos 
and mores, crimes and customs, co-operation 
and competition These social events 
follow a natural psychological order and 
each is described adequately. In the second 



Reviews 


240 

part, a detailed analy^^is is given of the 
mechanisms of these social events, the 
motives and processes underlying them, 
based on experimental data. Part three is 
devoted to the exposition of human perso- 
nality, the socialization of the individual, the 
internationalization of cultural values, prohi- 
bitions and social conflicts. This section 
is a revelation of the social world as seen 
through the eyes of the clinician or psychia- 
trist. The social drama as it appears to the 
social engineer or planner fcrms the subject- 
matter of Part Four of the book. This 
section forms really what is known as 
collective psychology whose problems are 
the complicated interrelationships of human 
beings in their individual capacities and of 
the society as a whole. The four sections 
constitute a perfectly natural and logical 
development of the whole theme, and the 
readers will be delighted to follow the des- 
criptive account leading to an incisive 
analysis of the experimental findings and 
then introduced to the genetic account of 
the social phenomena, finishing up with 
a historical and dialectical treatment of 
the whole subject-matter of multi-individual 
behaviour. 

Human sciences like social psychology 
which have profoundly affected the con- 
temporary philosophic thought, are likely 
to assume the responsibihties of authori- 
tative leadership of public affairs, and the 
results obtained from their investigations, 
which ultimately underlie the acts and 
policies of statesmen, ought to form an 
indispensable part of their mental equip- 
ment. Social psychology forms the founda- 
tion of political science and economics and 
gives a new orientation to the general line 
in the field of administration. The scientific 
objectivity and discipline which are empha- 
sised in the treatment of the perceptual 
data underlying social psychology, invest 
the book with the rigorous precision of 
exact sciences. 

We have nothing but praise for the 
authors who have vTitten the book in an 
easy and lucid style. The facts are presented in 
their natural order of psychological sequence. 
Every chapter is stimulating. The whole 
book is thoroughly enjoyable. It is one of 
the few works on social psychology which 
an elementary student, a scholar and a 
statesman can read with pleasure and profit. 
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Solid Mensuration with Proofs. By W. E. 

Kern and J. R, Bland. (Chapman & 

Hall, Ltd., London). 1938. Scc'ond Edition. 

Pp. vii +172. Price lOi*. 

This is a comprc^liensive book on the 
mensuration of solids, and is written so 
that even a bc^giimer can use it profitably 
to solve practical problems. Tim first 
chapter contains a resume of the formuhe 
for plane figures, including f^impson's rule 
for the a])proximate evaluation of an area. 
The second chapter gives tlie preliminary 
notions and theorems on lines, planes and 
angles in space. The next three chapters 
contain a discussion of the volume and 
surface of {a) cube, prism and cylinder, 
(b) pyramid and cone, (o) frustum of prism, 
cylinder, pyramid and cone. Tlie sphere, 
with its zones, segments and sectors, 
comes up next for treatment. The seventh 
chapter is devoted to the solids of revolu- 
tion, and the eighth to the general prismatoid. 
The last chapter gives the summary of 
all the formulae employed, and also a 
collection of reference tlioorems from plane 
geoineti’y. 

In the Appendix tlu^ authors t ry to prove 
the theorem on limit that “ if two variables 
are always equal and each approaches a 
limit, the limits are equal For tliose 
students who «are familiar with the notion 
of limit, this theon'in would be quite 
obvious without any proof, but for those 
unacquainted with tlu^. idea of limit, the 
whole proof secuns to beg ihe question. 
That is th(‘ case also with the ])roof of 
Cavalieri’s tlieorcun and of the formula 
for tlie surface and 1h(*. volume of a. spliere. 
The authors claim ‘‘ the most distinctive 
feature of their book to be tlu^ inclusion of 
“ simple proofs of the volume and surface 
formulas ”. All thes(‘ proofs (apart from 
those for the s])here) ar(‘ bascal on Oavalieri's 
theorem, but the proof of this theorem 
itself as given in the b(K)k, is vague and 
intuitive, and cannot be (‘.ailed either simple 
or rigorous. It is iiK'.omiircdumsible why 
the authors ban the use of elementary 
calculus. Surely a student wlio has reached 
a stage where h,e can employ the complicated 
formuhn for tlie frustum of a solid or the 
general prismatoid, would liPove already 
grasped tlie elements of the differential 
and integral calculus. The calculus would 
enable the authors to include proofs of the 
theorems of Pappus also. According to 
the plan of their work, they should not 
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liavc employed these theorems without 
proving them first. After all that has been 
written on the foundations of mathematics, 
it is astonishing to find the authors trying 
to define familiar things like plane, etc. 

A plane is a surface such that. ...” Bo 
they really think that the notion of a 
surface is simpler than that of a plane ? 
To prove the volume theorem on p. 27, it 
is required to construct a rectangular 
parallelepiped with a base and altitude 
respectiveiy equal to the base and altitude 
of the given solid. Isn’t this tantamount 
to the quadrature of the circle ? 

Apart from these defects, the hook should 
prove valuable to the student of the subject. 
Photographic arrangement throughout the 
book helps a great deal in visualising solid 
figures. Many illustrative examples have 
been thoroughly worked out. A large 
number of problems bearing on practical 
affairs is given at the end of each chapter. 
Logarithmic and trigonometric tables at 
the end of the book should prove quite 
useful in solving problems. 

The book has been vary well iirinted, but 
the price appears to be inordinately high. 

M. P. S. 


Physik fur Studierende an Technischen 
J'lochschulen und Univcrsitat. By 
Ingenieur Br. Paul AVessel, edited by 
Br. V. Biederer von Paar, (Verlogvon 
Ernst Eeinhardt, IMfinclien), 1938. P]). 54. 
Price E.M. 4-90. 

This book is designed to suit the require- 
ments of undergraduate staidents of Pliysics 
inasmuch as it deals with almost all the 
useful branches of the subj(‘Ct in fairly easy 
style and covers even the juost modern 
achievements of science. Numerous appli- 
cations from allied sciences are given and 
that obviously increases the utility of the 
book. 

The work is divided into sections, outlines 
of Physics, short revision and collection of 
forinulae., examples and answers and tables 
and numerical data. 

The author has in this manner succeeded 
in making the book useful to the interested 
reader, even beyond his immediate need, 
viz., the passing of a certain examination. 
A technician, a chemist, a medical man, in 
fact anyone who is required to use the 
results of physics, will readily find the 
necessary result in this compact volume. 


The diagra-nis in the ivxl im’(‘ simpliq s(un(‘ 
of them modcum juid veuy afti’act iv(‘ ; 

e.g., the (lingram on ]>. 185 illustrat(\s IIk^ 
behaviour of ])a,riMna,gU(d,ie. mul dijunjigiH^h* 
bodies in a magiHdic. 11(4(1 ; th(‘ })(U‘i(Mlie 
system chart on p. 327 is certainly ing(uie- 
ous. 

Modern, topics lik(‘ th(‘ atomic struct uria 
nuclear ])hysies, sound films, t<4(*visiori, 
prin( 3 ij)le of muaulainity juid ma,ny otluu-s a.rv 
all included in tli(‘ volimua 

The amount, of mn4j(‘i* th:i4 finds its(‘lf 
compressc^d int.o this singl(‘ vedunu^ is la.rg(a 
conseqmmi.ly lh(‘. stat.cmients ;m*(‘ very hri(4' 
and point(ul ; hmgthy (I(‘S(*.ript.ive (axplana.- 
tions aiv- (amd'nlly a.void(‘d. It is in this 
respect that, tlu^ h(\g-inn(U‘ would naturally 
find con.sid(‘ra.l>l(^ (lillieult.y. ]I(‘ would tiot 
be able to use th(‘ book for hui, ruing Pfiysi(*,s, 
but as a book of r(dcr(ui(H‘ the coinpilaition 
is unique ami should prov(‘. valuable. 

0. K. P. 


Statistical Tables for Biological, Agri- 
cultural and Medical Research. By 
R. A. Fish(U‘ }iiul h\ Ya,t.(‘s. (Olivau' und 
Boyd, Ijomion), 193«S. Pp. viii 1 <90. 
Price 12.s‘. iUl. 

Coming, a.s it. doc^s, aiPu’ a. {)(U’iod of rapid 
dcveloj)ment in Appli(ul Statistics to wliieli 
Professor Kislun* hims(4r has ('ont i ibut(ul a. 
large shauu', t-liis book of la.bfi's is a. valmibfi' 
siipplemeut. to his >>taUstical. Mclhixh for 
Research Workers, " Stat istical Tai>h s " 

will be a. very iiscdiil aid to (‘ompntai ion and 
iuterpiad a.t ion of da.ta. for a. ri^si^arch worlou* 
using m()(l(Mm sta.listical imdhods. In pre- 
paring th(^ ta.fifi's, t]i(‘ autlioi’s ha\(‘ [laid 
partieulur u.t.temlion lo 1.1 h‘ mauls of tin* 
praeti(*al \v<)i*k(n'. Kor instaiua^, X 

will fa.fvilit.al tii(‘ luauly us(‘ of data- gah'cn 
in proper fiaud ions for finding ti:(‘ eorrespond- 
ing normal d(‘via1.es although (.li(‘ sam<‘ 
values (*.a.n \)c (fidcuiniiuul fiumi 4’abl(‘ IX 
by conv(*rting t.ln^ rra.(di(ins to p(a‘(*(‘ntages. 

TabUss I-“VII (*.ov(M’ th(‘ saim^ ground as 
the ta4)l(‘s i)u})lisli(Ml in tiu‘ X/a/./.s-fikvr/. 
Methods for Ilesrareh Workers ; but. tiieiu* 
are many not (‘wort hy improv<‘nH‘nts. 44i<^ 
addition of tii(‘ values for . -OOI in 
tables lor /, .7*“, and r iiuu(‘as(‘s tiu‘ uscd’uluess 
of the tabhas and tii(‘. (list rihnt ion of Ims 
been tabulated for four l(‘V('ls of sigiiilicamu*. 
An important, addition to (iris s(‘t. is lli(‘ 
table of distribution of Vauiamu^ Ratio for 
4 levels of signiticamuq i.e., 20, 5, ;i, 0-1 
per cents. This foimi of Uw t.a])I(‘ will Im 
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very useful for compariDg variances. The 
Latin Squares and tlie available Combina- 
torial Solutions of Balanced Incomplete 
Blocks given in Tables XV-XVII will help 
the agricultural exi^erimenter in dcsig-ning 
liis lay-out for an experiment according 
to recent developments in Field Plot 
Technique. 

The method of polynomial fitting for 
examining secular changes and for correlat- 
ing residuals in '‘time-series”, has been 
used in the past very sparingly by workers 
because of the arithmetical labour involved, 
but the values of Orthogonal Polynomials 
up to n 52 given in Table XXIII will 
greatly facilitate the comxDutation of the 
distribution constants up to the 5th degree. 
Eresearch workers, especially in Agriculture, 
Meteorology and Economics, who have to 
deal with distribution of variables in time 
will find that much labour is saved by the 
use of these tables. Data in which only 
the order of the magnitude is available 
or reliable, can be analysed with the help 
of the scores for ranked data given in 
Table XX. 

The introduction to the tables commends 
itself by its brevity and clearness and contains 
a number of worked out examples for 
guidance in the use of the tables. The 
accuracy of interpolated values for the 
various tables has been discussed in the 
last section of the " Introduction 

Apart from the special statistical tables 
a few of which have been mentioned 
above, some tables of standard functions 
of general utility such as logarithms, square 
roots, trigonometric functions, etc., are also 
included. Tables of random numbers and 
constants of weights, measures, etc., in- 
crease the usefulness of the volume still 
further. 

The arrangement of matter, the printing 
and the get-up of the book are excellent, 
and it is sure to be invaluable to the increas- 
ing number of statistical workers in India. 

Y. Satakopan. 


Organic Synthesis. Vol. XVIII. Editor: 
E. C. Fiisou. (John Wiley & Sons, Inc., 
Xew York ; Chapman & Hall, Limited, 
London), 1938. Pp. v + 103 ; 1 Fig. 
Price $ 1*5. 

The current volume of this valuable 
series contains explicit directions for the 
Xjreparation of twenty-nine substances of 
different types among which are a;llyl- 
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amine, barbituric acid, taurine, a-hydrin- 
done, Mustidine-monohydrochloride, ethyi- 
benzoyl-acetate, 4 : 4’-difluorobiphenyl, potas- 
sium-anthraquinone-a-siilphonate, and 2- 
acetothienone. A convenient method for 
making malonic acid, and for methyl 
iodide from methyl sulphate in excellent 
yields are described. There follows an 
appendix containing references helpful for 34 
preparations in x^'i’^vious volumes along with 
additions, and corrections. Tlie details arc 
sufficiently exhaustive in some cases as to 
reduce the work to almost ineclianical 
routine and the book should be very helpful 
to those who may actuadly need these sub- 
stances for any purpose. 

B. S. E. 


Insects of Citrus and Other Subtropical 

Fruits. By Henry J. Qiiayle. (Comstock 

Publishing Co., New York), 1 038. Pp. 583. 

Price $5-00. 

This book treats of a wide variety oE insects 
of great economic importance to fruit culture 
specially in the subtropical regions of the 
world. To tlie horticulturists and the horti- 
cultural entomologist in particular, constant- 
ly faced with very serious problems of 
insect predominence in the various stages of 
the growth of fruit plants, the exhaustive 
manner ir which the numerous insect enemies 
are dealt with, will he found to he of 
immense interest and benefit. 

The major insect and acarine enemies 
of citrus dealt with in the first four chapters, 
include detailed ohservations from the 
taxonomical, biological and ecological view- 
points, a combination that thoroughly 
clarihes the situation and leaves little else 
to be desired by the entomologist in the 
capacity of a consultant and guide. As the 
expansion of the citrus fruit industry in 
the tropical and subtropical countries 
depend very largely on the efficient control 
of a large variety of serious insect pests 
attacking the plants, orchardists have good 
reason to be grateful to the author who has 
furnished practical and efficacious methods 
based on scientific observations. 

In addition, the insects attacking fruits 
like grape, fig, Avocado, almond and 
pomegranate are also described in a detailed 
manner. 

The rodents, nematodes and snails that 
take their own toll from the fruit plants 
are discussed at length in a separate chapter. 
The damage caused by these animals, 
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koweyer, does not amount to much ; never- 
theless, they are also to be controlled in 
time by the fruit growers. 

The most important operations of fumi- 
gation, spraying and dusting that form 
necessary adjuncts to fruit culture on a 
large scale have been described very 
thoroughly. The resistance of certain 
varieties of scale insects (Coccids) to the 
deadly fumes of HON and the gradual 
immunity developed by some others, 
furnish clear proof of the extraordinary 
structure and the wonderful plasticity of 
the insect system and give an insight into 
the tougliness of tlie problem of control of 
certain classes of insect pests. 

Bibliographical references, illustrative 
charts and graphs, tables of meteorological 
data and above all — the beautiful reproduc- 
tions of photographs and line drawings, all 
abound in the pages of the book making 
it a very comprehensive and attractive 
treatise. 

E. K. M. 


A Manual o£ Foundry Practice. By J. 

Laing and E. T. Eolfe. Second Edition. 

(Chapmann & Hall, Ltd., London), 1938. 

Pp. 312. Price 18/-. 

Methods followed in the modern foundry 
practice in Britain have been clearly ex- 
plained in this volume and some examples 
are cited to illustrate the principal details 
of moulding, core-making, pattern shop 
equipment and moulding tackle. One 
chapter is devoted to the metallurgy of 
cast iron. A brief reference is made to 
chilled iron castings and malleable cast 
iron both whiteheart and blackheart. Cupola 
mixture calculations for British Foundry 
pig irons and the results of mechanical 
tests on the resultant irons have been 
tabulated for several important castings ; 
graphs are also given showing the effects of 
different constituents in cast iron on its 
tensile strengths. 

Modern developments in melting furnaces 
such as balanced blast cupola, air furnaces 
and rotary furnaces have been clearly 
explained. One of the chief advantages of 
the rotary furnaces is the feasibility of close 
control of composition, specially with low 
total carbon contents, which cannot be 
easily obtained in ordinary cupola melting 
practice. 

In the last chapter non-ferrous castings 
are dealt with ; methods of producing gun- 


metal, manganese, bronze and aluminium 
castings have been explained with examples, 
and practicad tips are given in alloying and 
melting of aluminium castings. 

The author has not touched upon either 
the production of steel castings or 
centrifugal and die castings ; with an 
additional chaiDter on this important branch 
of foundry practice, the value of this work 
would be materially enhanced. 

B. E. 


Applied Mycology and Bacteriology. By 

L. D. Galloway and E. Burgess. (Leonard 

Hill Limited, London), 1937. Pp. 186. 

Price lOs. 

A knowledge of the main principles of 
Mycology and Bacteriology is almost essential 
to an appreciation of the progress made in 
many of the industrial processes with their 
increasing dependence on the activities of 
micro-organisms. To an industrial engineer 
and chemist without much of a biological 
background such knowledge is often most 
necessary. A book devoid of the special 
terminology of these sciences and for readers 
of this class, however, has been overdue 
and Gallowa 3 ^ and Burgess have endeavoured 
to write just such a book. The book is not 
witliout interest to the students of Mycology 
and Ba^cteriology who wdll find much in it 
that they did not know and a good deal to 
clarify their ideas. 

Of the fourteen chapters of the book, the 
first eight are talmn up b}^ general considera- 
tions on micro-organisms, the ax^parat.us 
needed for their study, methods of isolating, 
examining, culturing and staining them and 
description of structure, energy require- 
ments and metabolism. In the next five 
chaxjters their employment in the food, 
fermentation and textile industries and 
the important jjart which micro-organisms 
play in liygiene, medicine and agricultnro 
are clearly set forth. 

How the authors could comx)ross into 
about 186 pages so much useful information 
about fungi and bacteria without ignoring 
any important phase of their activity is 
indeed most remarkable. The- book is 
neatly printed, and errors are very few. 
It is written in an elegant style and the book 
should appeal even to lay readers of an 
inquisitive disposition. 

B. B. M, 



244 


Reviews 


A Laboratory Guide for a Course in 
General Botany. By Lee Eonar, Liicile 
Bo■a^sh and Eicbard M. Holman. (John 
Wiley & Sons, New York ; and Chapman 
& Hall, Ltd., London), 1938. Pp. 110. 
Price 6 , 9 . net. 

This laboratory guide is compiled by 
three members of tlie Botanical Staff of 
tlie University of California and gives a 
detailed curriculum of practical exercises 
in an elementary course in General Borany, 
covering a period of one year. 

Tn Part I are given practical exercises on 
the structure and function of seed-bearing 
plants and in Part TI on the types of principal 
groups of plants. To each chapter is 
appended a large number of questions which 
should acquaint the student well with 
the whys and wherefores of what he does. 
Tt may be noted that practical exercises 
in the morphology and physiology of every 
plant organ are included together in the 
same chapter, thus keeping in mind the 
essential unity of form and function. 

While teachers in Indian Universities 
must necessarily frame their own curricula 
for practical wcrk, suited to their laboratory 
facilities and examination requirements, 
this ' guide ’ may prove useful in suggesting 
a good background to start whli. 

E. D. A. 


Das Aufbauprinzip Der Technik. By Paul 
Wessel. (Verlag von Ernst Eeinhardt, 
Munchen), 1937. Pp. 39. 

The author states and explains in a simple 
way snch broad principles of technological 
development as organisation, selection of 
materials, design, research, etc. To illus- 
trate the application of these principles he 
assumes for a while that all the material 
wealth of the present civilization to be lost 
leaving only what bare nature oilers and 
then proceeds to show the possible way of 
getting back the lost wealth starting with 
the production of crude forms of simple 
appliances such as surface block, straight 
edge, callipers, gear wheel, etc. The reader 
is thus made to realise the various factors 
upou which depends the manufacture of 
instruments and apparatus. This pamphlet 
of about 40 pages presents an interesting 
reading showing us how Technology has 
reached its present advanced state starting 
wdth very primitive conditions. 

K. C. 
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La Duree Extreme de la vie Humaine. 

By E. J. Gumbel. (Herman et Cie, 
Paris.) Pp. 63. Price 18 francs. 

This book deals with the problem of 
determining the extreme duration of human 
life by the study of a mortality table. 
It is well known that the mortality tables 
cannot give valid results in advanced ages. 
Uptil now the books dealing with this 
subject introduce a discontinuity in order 
to avoid this difficulty. But as Steffenson 
has remarked this raises logical difficulties. 
The author avoids this difficulty by treating 
the corresponding biometric function as 
continuous at the same time assuming that 
it will approach zero in some asymptotic 
wa.y. 

K. V. I. 


La Ultra-Convergence dans les series 
de Taylor. {Actunlites Seientifigiies et Indns- 
irielles,) By G. Boiirion. (Herman 
Co., Paris.) Pj.). 46. Price 12 francs. 

The first systematic investigation of the 
over-convergence of Taylor’s series is by 
Ostrowski in 1921. Earlier to him Porter 
and Jentsch had given examples wliich 
possessed the over-convergence profjerty, 
there existed a sequence of partial 
sums of tlie Taylor-development which 
converged uniformly in a region greater 
than the circle of convergence. The present 
monograph is a systematic and methodical 
presentation of the subject as developed 
till the present day. This book contains 
full proofs of the theorems of Ostrowski, 
Losch, Carlson etc., on over-convergence, 
the uniformity of distribution of the zeros 
of the partial vsnins of any Ta^dor series 
which is not laennary. Only a very ele- 
mentary knowledge of the theory of func- 
tions enables one to work through the book — 
the only advanced theorem assumed is 
the fundamental theorem of potential 
theory which is required only for under- 
standing the theorems in their comx>lete 
generality. 

The book is a very great improvement 
on the two earlier books which treat this 
subject, viz.j Bieherhach-Lehrhucli der Funk- 
tioner Theorie^ Bd. II and Dienes-Taylor 
Series. 


K, V. I, 
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Analogies entre les Principes de Carnot, 
Mayer et Curie, par Paul Kenaiid; 
(No. 516 of Aetualites Scientifiqiies et 
Industrielles, Hermann et Oie, Paris), 
1937. Pp. 17. Price 10 fr. 

The author considers the first and second 
laws of thermodynaniics as disguised defi- 
nitions based on a strict validity of causality, 
but liaving tlie power of correlating a number 
of experimental results and therefore of 
practical utility in certain fields. He 
exhibits the analogy between tliese principles 
and a generalization of Chirie’s xminciple 
which is stated as follows : ’‘If an assem- 
blage of causes is invariant with respect 
to any transformation, the assemblage of 
effects must also be invariant with respect 
to the same transformation ’1 Tliis iminciple 
is . also shown to be a disguised definition 
and examples are considered to show how 
the first and second laws of thermodynamics 
may be derived from the generalization of 
Curie's principle. The reasoning is acute 
and throws an interc'sting light on these 
principles. 

La Structure des Corps Solides dans la 
Physique Moderne. par Leon Brilloiiin. 
(Aetualites Scientifiques et Industrilles, 
No. 549; Hermann et Cie, Paris), 1937. 
Pp. 55. Price 18 fr. 

In this brochure Prof. Brill ouin gives an 
illuminating account of some x>hases of the 
development of the theory of the solid state, 
including particularly the theory of ela.sti- 
city. In connection with the restrictions 
imj^osed by wave mechanic's on the applica- 
bility of Born’s lattice theory a beautiful 
descTi])tion of the wave meclianical model 
of the atom in various spectroscopic sLates 
is included. The author’s own thc'ory 
based on a modification of Debye’s ideas 
is just outlined at the end. There can be 
no hesitation in saying that, in accordance 
with his object in writing the pamx>)ilet, 
Prof. Brillouin has eminently succc?.eded 
in arousing our interest in a widening held 
of research so well illumined by his own 
labours. 


Spectrographie de Masse: Les Isotopes et 
leurs Masses. By Louis Cartan. (Actua- 
lites Scientifiques et Industrielles, No. 550 ; 
Hermann et Cie, Paris), 1937. Pp. 91. 
Price 20 fr. 

This is a lucid account of the conditions 
to be fulhlled by a mass spectrograjdi in order 


to adtain good focussing and high resolution, 
and the ingenious ways in which the instru- 
ments of Aston, Bainbridge, Dempster, 
Mattauch, Nier, and others, have been 
constructed so as to achieve these results. 
The mathematical analysis leading to 
discovery of these conditions is not included. 
It is written by one who has a good deal of 
practical experience in the subject and the 
information contained represents wlip^t is 
essential for successful work. The results 
so far obtained have been discussed and 
tabulated. The latest figures given by 
Aston and Dempster and reported in 
Current Science modify but slightly the 
values recorded in the brochure. It may 
be recommended to all desirous of acquiring 
a critical knowledge of the theory and 
practice of mass-spectroscopy. 

La Polonium. By M. Haissinsky (Actua- 
lites Scientifiques et Industrielles, No. 517; 
Hermann et Oie, Paris), 1937. Pp. 44. 
Price 12 fr. 

Here we have an account of the x)repara- 
tion and properties of Polonium. The 
electrochemistry of the element is treated 
at length. One can here understand and 
admire the ingenuity expended in deter- 
mining the x)ropeit:es of a substance avail- 
able in such small quantities. The pam- 
phlet is a valuable addition to the literature 
of the subject. 

Regions ionisees de Haute Atmosphere. 
By R. Pi vault. (Aetualites Scientifiques 
et Industrilles, No. 547 ; Hermann et Cie, 
Paris), 1937. Pp. 91. Price 20 fr. 

The author here describes the results 
obtained by him during the course of a 
long investigation regarding the propaga- 
tion of short, electromagnetic waves (41-5 
and 74 metres). The method emifioyed 
was novel in that an object of tlie form 
H < was televised, and. the multiple dis- 
placed images due to the direct waves and 
those refiected at the various ionised layers 
of the atmosphere were recorded on a 
moving photograxjhic film. A study of 
these displacements has led to a number 
of interesting results which are here set 
forth in detail. The author could not get 
any indication of the reflected waves when the 
receiver was less than about 3 km. from the 
sender. On the other hand, he has also 
found images due to multiple reflections from 
the same layer. Apart from confirming 
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some results due to previous workers, 
the author has thus observed some new 
phenomena. Another of these is the re- 
doubling of each of the ordinary and extra- 
ordinary waves. The method employed 
had also the advantage of allowing the 
phases of the several waves to be determined. 
We congratulate the publishers on making 
these results available in this form to a 
larger public. 


Physical Geography for Indian Students. 

By Dr. C. S. Fox. (Macmillan & Co., 

Ltd., London), 1938. Pp. 1-544. Price Es. 5. 

We are glad to welcome this book by Dr. 
C. S. Fox of the Geological Survey of India 
on Physical Geography for Indian 
Students This is a completely revised and 
enlarged edition of. Simmons and Stenhouse’s 
Class-book of Physical Geography 
adapted particularly to meet the require- 
ments of Indian schools and colleges. The 
book is divided into three parts — ^Part I 
dealing with map-making and astronomical 
geography, Part II with land and sea, and 
Part III with climate. In the first part, the 
author gives an elaborate account of the 
different kinds of Maps, together with an 
explanation of the bread principles involved 
in map-drawing and projection. In Part II, 
we have first a general account of the nature 
and distribution of land and sea areas, and 
then, a full description of the work done on 
the earth’s surface by various dynamical 
agents, such as rivers, glaciers, lakes, vol- 
canoes and earthquakes. This naturally 
leads on to a consideration of the origin of 
rock masses, and the part played by their 
structure and denudation in deteimining 
the topography of a country, thus revealing 
the intimate relationship between under- 
ground geological structure and surface 
physical geography. Part III is devoted to 
the study of climate in all its aspects, es- 
pecially in influencing the geographical 
distribution of plants and animals, including 
Man. 

The treatment of the subject-matter 
throughout the hook is eminently practical. 
At the beginning of each chapter are sug- 
gested a few simple experiments with a 
view to make the student an independent 
observer, and develop in him a capacity 
to interpret intelligently the phenomena 
he observes, and their bearing on the subject 
under consideration ; at the end of each 
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chapter again, are given a series of exeieises 
which will enable the student to liiid out 
for himself how much of the contents of 
the chapter he has just read, he has been 
able to clearly understand and apprcc'iate. 
The text is packed with a lot of useful 
information not only on physical geography, 
but also on several otlicr allied subjects 
such as astronomy, geoh gy, meieorology 
and physics, and is profusedy illustrated with 
examples, diagrams and sketclies, mostly 
from India, some of wliich ar(^ of more tlian 
usual interest. By his wide and intimate 
knowledge of the country about whicli he 
is writing and aided by th(‘- remarkable 
lucidity of his exposition. Dr. Fox has 
succeeded in writing a really ])opu]ar lext- 
bcok of Physical Geography for Indian stu- 
dents ; and we have no doubt that this 
valuable service he has rendered to tlie 
cause of geographical studies in India, will 
be widely appreciated. 

L. Eama Eao. 


Annales Bryologicii, VoL IX. Edited by 
Fr. Verdoorn. (Chronica Botanic'a (b., 
Leiden, Holland), May 1937, 

Eecent taxonomic studies have shown 
that Taxonomic Bryology is not so sound as 
it seemed to be. The necessity of critical 
revision of certain groups and large gxuicni 
is being felt veiy keenly. It is graiitying to 
note that Dr. Fr. Verdoorn (Editor : .-Dc/nr/cv 
Bryologicii) has been able to secure the ('o- 
operation of a number of authors to und(*i- 
take such revision. A inimb(U‘ of such 
articles is a spc^nial feature of this volujiK*. 
Chalaud’s article points Gut> a new line of 
work. Bryophyta Nova se(4ion sliould he 
enlarged. It would add to the value of tlie 
section if the editor manages to secure. Ilie 
co-operation of mere Taxonomic llryologisls. 
The authors should also make it a point to 
publish a new sx^ecies in this section and not 
in the journal with a limited local circulation. 
When new species are desciibed during the 
course of a year in international joirnals 
reference to- these may be given at the end 
of this section. It is nee^.dless to point out 
that “ Eeviews of Eecent Eesearches and 
Miscellaneous Notes ” section are very 
useful. Considering all these points one can 
safely assert that a set of Annales Bryologicii 
should be within easy reach of every worker 
in the domain of Bryology. 

E, S, Ohofua. 
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Recherches Sur la Th^orie Cin^tique 
Des Liquides — I. Fluctuations en Densite; 
and II. La Propagation et la Diffusion de 
la Luiniere. 2 )ar J. Yvon. (Actualites 
Scientifiques et Industrielles, Nos. 542 
and 543, Exposes, Theories Mechaniques.) 
(Hermann et Cie, Paris), 1937. Price 
18 fr. each. 

Tlie x^resent numbers of the series deal 
with the theoretical stiul}^ of the scattering 
of light in liquids without change of wave- 
length. It is well-known that the problem 
of the scattering or the diffusion of light 
in liquids is directly connected with their 
internal structure. Assuming a complex 
structure the author has derived an expres- 
sion for the intensity of scattering in a mono- 
atomic liquid like liquid argon. The classical 
treatment has been adopted and the role of 
thermal agitation in the fine structure of the 
light diffused has been neglected. The 
exx^erimentai verification of the formula 
obtained by the author for the intensity of 
scattering serves as a criterion to the struc- 
ture adox^ted by him for the liquid. Un- 
fortunately experimental data are lacking in 
the case of monoatomic liquids. Unless the 
-treatment is extended to the case of more 
complex molecules it will remain as a mathe- 
matical curiosity. This brochure is well 
worth a close study by those interested in 
the general question of the structure of 
liquids. 

E. S. K. 


The Plant Diseases o£ Great Britain. 

By C. G. Ainsworth. (Chapman & Hall, 

Ltd., London), 1937. Pp. 273. Price 15s. 

This book is mainly a collection of the 
key references for the principal diseases of 
plants in Great Britain; and is of considerable 
help to plant pathologists. The valuable 
information given in the notes under the 
references in this book and the reference to 
abstracts, in the Review of Applied Mycology^ 
of papers in foreign languages will be greatly 
appreciated by every worker in this field. 
As pointed out by Dr. E. J. Butler, in the 
Foreword, this list provides information about 
plant diseases in Great Britain, that might 
cause damage if introduced. If every coun- 
try publishes its list, it will meet an inter- 
national need. 

M. J.N. 
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An Atlas o£ Indian History. By E. W. 

Green, B.A. (Oxon.). (Macmillan & Co., 

Ltd., London), 1937. Pp. 43. Price Es. 2. 

Undoubtedly the Atlas prepared by Mr. 
E. W. Green must be indispensable to 
teachers of Indian History in the secondary 
schools and, we would venture to suggest, 
must be found an invaluable aid even in 
the collegiate classes. The new methods 
of teaching the liigh scliool subjects insist 
on a close correlation being established for 
a proper and rational appreciation of their 
contents, and without the assistance of 
maps depicting the rise, growth and decay 
of ancient kingdoms, the great historical 
movements and events will not have delivered 
their message to the pupils. The Atlas 
contains twenty beautifully coloured maps, 
with short explanatory notes, and between 
them is a condensed summary of the histori- 
cal vicissitudes of India from the earliest 
times (6000-2500 B.C. to 1858-1930 A.D.) 
to the present day. No student of the 
high school classes, or for the matter of that 
of the intermediate colleges can follow the 
lectures in Indian History without an atlas 
of this kind. 


A Text-Book o£ General Botany for Col- 
leges and Universities, By Eichard M. 
Holman and W. W. Eobbiiis. Fourth 
Edition. (John Wiley & Sons, Inc., New' 
York; Chapman & Hall, Ltd., London), 
1938. Pp. xvii -f 664. Price 205. net. 
The first edition of this Avell-known text- 
book appeared in 1924 and now this is the 
fourth — which sx^eaks in itself for the 

favourable reception it has received from 
both teachers and students. The senior 
author, Dr. Holman, died soon after the 
publication of the third edition in 1934. 

The morphological part of the hook is 
thoroughly satisfactory. The illustrations 
are however remarkably unequal. Most of 
them are excellent ; some are amateurish 
but sufificient for the purpose ; others are 
so poor that they sliould never have been 
included in a book of such quality. This 
defect seems to be due to the fact that the 
authors utilised the services of students or 
inexperienced dranghtsmen for making some 
of the drawings. 

Of the types used in Part II, we think 
that wheat and corn are not suitable for a 
study of the development of the embryo - 
sac and endosperm, since the number of 
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antipodal cells is abnormally lar^c in both 
cases. 

The cliapter on Mendelisin seems out of 
date and portions of physiology need furtlier 
improvement. 

On the whole, the book is very suitable for 
elementary students. It is to be lioped that 
the publishers will try to bring down the 
price to a more reasonable figure. 

P. MAiiKsrivvARr. 


The Soils of Palestine. By A. Eeiferberg. 

Translated by C. L. Whittles. (Thomas 

Murby & Co., London.) Pp. viii+131. 

Price 14,9. net. 

This monograph dealing witli the kSoII 
formation in Palestine, is a valuable addition 
to the existing literature on the evolution 
of soils and their classification. It is a 
record of extended researches of tlie author 
on the soils of Palestine. 

The subject is dealt with in live chapters, 
the first three devoted to the study of soils 
in Palestine and the other two to tlie appli- 
cation of the results of such a study to the 
advancement of agriculture after the Zionist, 
colonisation. 

The author narrates in a lucid manner 
the general characteristics of the soils and 
their evolution as influenced by tlie Mediter- 
ranean climate. Special mention has been 
made of the critical study on the “ Terra 
rossa ” soils. After reviewing tlie prevail- 
ing theories on its evolution the author postu- 
lates a new one based on the chemical and 
colloid-chemical reactions taking place 
under the Mediterranean climate. Evidence 
has been presented to show the dominating 
influence of climate on the evolution of soil 
types. The treatment of the sulijeet is 
extremely methodical and the arguments 
based on accumulated evidence are very 
convincing. 

The bearing of climate on the changes 
in parent material culminating in tlu‘ forma- 
tion of colloid fractions possessing specific 
base exchange properties and definite Il-ion 
concentrations has been discussed. The 
necessity for a detailed study of the colloid 
fractions from the various climatic regions 
as a means of understanding their origin 
has been stressed. 

The last two chapters which are of special 
value to the Palestine agriculturists, are 
not without interest to the Pedologists 
elsewhere. Particular attention has been 
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drawn to the importance of selection of 
soil for citrus culture, tlu^ quality of irriga- 
tion water a.nd t.h(‘ t.ol(‘raiic.(‘ limit of 
citrus plants (io (*.lilorid(\ Inchhmtally, tlu* 
changes tJuit are likely to ociair in the al)- 
sorption complex ar(^. discaissiMl with ref(‘renc(‘. 
to t.li(‘ quality of llu^ wat(‘r and soils in 
Palestine. Tli(‘ nature^ of llu^ changiss 
indicat(‘(I, will scu’ve as ('au(.iona.ry <‘xam])l(‘S 
for tli(‘ developnumt. of fii(.ur(‘ m‘vv pi'ojccts. 
The last cha.pt. (U‘ is d(‘vol(Ml to a. description 
of tlic Zionist. (*()lonisa,t.ion and its intlucnci'. 
on the advaincenumt. of Palest ine agricuilturc. 

C. V. R. 


Geschichte der Botanik von den ersten 
Anfangen bis 2 ur Gegenwart. By M. 
Mdbius, Em(‘ritus Prolcsscu’ of Botany, 
Frankfurt., ({(‘nnaiiy. First. Edition. 
(Gust.a.v Fis(*h(u*, tlcna.) Pp. 4r)<S. Price* 
KM. 20. 

Tlic ordinary University st.u(l(*nt. is usiia.lly 
so busy with tlu* m(*morisa.t.ion of facts and 
figures that he* sca.rc(*ly g(*ts t.lu* op])ortunity 
of (h‘Voting some* t.inu*. to tin* history of liis 
sci(*nc(*, and ofl.e*!! go(‘S with a. v(*ry inadi*- 
quatc ])crsp(*(*t iv(* of the* relative value of 
th(^ r(*sulls a.chi(‘V(‘d by the* iiinn(‘rous inv(‘sti- 
gators, who lia-ve* c.ont.rihut(‘d t.h(*ir share to 
the dev(*lo])nu*nt of t.lu* subject.. 

Whih* 1.h(‘r(* are sev(‘ral good hooks deal- 
ing witli the* hisl.ory and growth of tin* 
sciene.e of eh(*nnst.ry, botanists luive* not 
been so fortnna.te* in this r(‘S})(*(*t'. Mor(*ov(‘r, 
l-ho few books t.lial we* eh) luive* on the* subj(‘ei 
deal only with the* e‘V(‘nts up to tlu* edeise* eif 
the last ee*ut. nry and lU) fiirtlu*!’. Foi* this 
r(‘.ason, t.li(‘’ te‘xt by Ih’eif. Meihius I’lillils a 
long-felt want, anel is t.he‘re‘re)re‘ wai inly w(*l- 
eoine‘d. As t.he*. a.ut.hor Tne‘nt.ie)iis in t he* Pre*rae*e*, 
he began his st.nely eh* Peit any in 1S8(), at. a 
time wh(*n neithing was known eif M(‘neielism 
anel the* lertilisat iein eif the* (*gg in se*ed plants 
was snppeiseel to be*. ea.iise*d by some* sul)- 
stance diffusing out. of the* polle‘ii t ulx’s ! 
Having been an e*y(‘-wit n(‘ss t.ei the* gre'at 
changers and adva.ne'.e*s t.Iia.t. jia.ve take*!! 
place tliremgli a jieriod of more* than 50 
years, he is ext.re*me*ly well titte'd to write 
bn the siihj(*et wit.h contide'iic.c and authority. 

The arrangeTn(*nt of tlu* material is under 
the various groups and subgroups of the 
l)lant kingdom. Pe^rtrails of the principal 
actors in the drama would have greatly 
enlivened the interest of the reader, but 
could not be includeeU since this wmuld 
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have increased tlie cost to a prohibitive 
figure. 

ivTo two persons will agree as to what 
more should liave been included in the 
book and what might reasonably have been 
omitted or greatly condensed. The late 
Sir J. C. Bose is the only Indian botanist 
who has attracted the notice of the author. 
As is natural, though improper, German 
workers have been given more prominence 
than others. 

While the book is valuable, it seems that 
the manuscript was not revised with suffi- 
cient care. Several errors and omissions 
have crept in and a few are of a fairly 
serious nature. Also one misses that perso- 
nal touch which the author could easily 
have given about the lives of at least such 
of the men with whom he came in contact 
during his 50 years of botanical activity. 

Such criticism, as I have made, is however 
not inconsistent with an expression of 
gratitude to Prof. Mobius for the service 
that he has rendered to botanical science. 

P. Maheshwari. 


Text-Book of Organic Chemistry. By 
George Holmes Eichter. (Chapman & 
Hall, Limited, London ; John Wiley & 
Sons, Inc., Hew York), 1938. Pp, viii + 
711. Price 20s. net. 

■ This book is intended to be a compre- 
hensive introduction to the subject of 
organic chemistry presented for the needs of 
the beginning student. Ho doubt the 
author has been successful, as it is a well- 
known fact that many students lind organic 
chemistry a difficult branch on their first 
acquaintance with it. It should come in 
helpful in providing a course in the subject 
though one may be ill-advised to confine, 
reading, to this or any other single text- 
book as the descriptive and experimental 
material here has been limited to a minimum 
audits use will require to be supplemented. 
The historical background of the science is 
only briefly referred to, thus greatly dimi- 
nishing the associated human interest. The 
author has sought to present the principles 
and conceptions of organic chemistry in a 
clear manner in the hope of giving the student 
a foundation which will enable him to take 
advantage of his further studies. A very 
appropriate account of keto-enol tauto- 
merism. and unsaturation have been given. 
Considering the pre-occupation of organic 


chemists with naturally occurring sub- 
stances some of the groups have been ably 
dealt with, while the treatment accorded to 
colouring matters, terpenes, resins, gums ap- 
pears somewhat inadequate. A brief reference 
could have been made to Eaman effect, 
dipole moment, etc., which are becoming 
so important in organic chemistry. There 
is no intermingling of aromatic and aliphatic 
compounds as has been attempted in some 
recent books. Tlie Geneva system is referr- 
ed to in the naming of compounds ; ketene 
however should be keten as -ene denotes 
unsaturated hydrocarbon. A long list of 
useful review and study questions follow 
at the end of every chapter, related facts 
being summarised often in convenient tables. 
A word of praise is due to the excellent 
printing and get-up of the publication with 
few typographical errors. The author has 
given us a lucid and interesting account of 
organic chemistry. 

B. S. B. 


The Behaviour of Animals. (An Intro- 
duction to its Study.) By E. S. Bussell, 
D.sc., F.L.s. (Edward Arnold & Co., 
London), 1938. Pp. xix + 196. Price 
10^. 6d. net. 

The behaviour of animals in their natural 
homes and surroundings has a perennial 
interest to man, and any work which deals 
witli this subject in a simple and straight- 
forward way will be welcome to students of 
natural science and others interested in 
animals. There must always be scientists 
who will not rest satisfied with the normal 
every-day activities of animals in their iso- 
lated state or in their conimunal life, but 
needs must test and measure their intelli- 
gence, plot out graplis and arrive at I. Q. 
for each animal and then grade up the 
standards with reference to their cortical 
development. Experimental studies liave un- 
doubtedly a great value in the interpreta- 
tion of certain tricks which animals can be 
taught to execute, but they demonstrate 
the educability, the power of memory, and 
readiness to reaction on the part of animals 
which, when caged and presented with an 
array of observers and their apparatus, 
cannot be expected to behave normally. 
What the experimental results indicate must 
in the first instance be expressions of panic 
and confusion, and later mechanical repeti- 
tions. If the results of public examinations 
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can be depended upon as furnishing a 
correct and faithful account of the whole 
personality of the candidates, then surely 
we have in the experimental works of psycho- 
logists a complete picture of the intellectual 
life of animals. A knowledge of the behavi- 
our of animals under special conditions, 
ingeniously devised to confuse them, has its 
own professional uses, but the knowledge 
accumulated by game keepers, shepherds, 
animal breeders, sportsmen and fishermen, 
unadorned by imaginative glow, must make 
a stronger appeal and perhaps possess 
intrinsically greater merit, as being a true 
record of normal animal life. 

This book is a splendid compromise. 
Experimental biologists wo 11 find it both 
profitable and satisfactory. Students at the 
threshold of zoological studies will find 
it most stimulating. Advanced students, 
wishing for fuller information than is con- 
tained in the book, are provided with a 
bibliography at the end of each chapter. 
The illustrations, though few, are entertain- 
ing. What is most charming about the 
whole book is the simple and colourful 
language from which the author does not 
deviate even when he has to deal with 
the philosophical aspects of experimental 
studies. The book is based on the lectures 
delivered by the author in the Department 
of Zoology and Comparative Anatomy at 
University College, London, in 1933, and in 
their adaptation, they have lost none of the 
original interest and charm of exposition. 


Lexicon de stratigraphic, Vol. I, Africa. 

Edited by S. H. Haughton. (Thomas 

Murby & Co., London), 1938. Pp. 432. 

Price 315. 6d. 

The Fifteenth International Geological 
Congress, held in South Africa in 1929, 
constituted a Committee for the prepara- 
tion of a stratigraphic lexicon for the whole 
world, each continent to have a volume. 
The first fruits of this i^roject is the present 
volume in handy size, dealing with the 
Continent of Africa, under the editorship of 
the Director of the South African Geological 
Survey, with the collaboration of prominent 
geologists familiar with different parts of 
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the continent. The considerable amount of 
geological work wdiich has been accomplish- 
ed in Africa, especially during the present 
century, is reflected in this volume. Ap- 
parently the whole of the continent is 
covered except Mozambique and perhaps 
Eio de Oro. 

In this volume the stratigraphic terms 
in use in Africa are arranged alphabetically 
irrespective of their geographic restriction. 
The notes are in English, French, or Italian, 
as used by the particular collaborator con- 
cerned. An extraordinary amount of in- 
formation on the stratigraphy of Africa is 
thus made available for the use of geologists 
all over the world. In the wnrds of the 
general editor, “ As far as possible, each 
definition incorporates the original status of 
the term defined, the changes that have 
taken place in its meaning, the present-day 
usage, the geological relationships and 
geographical distiibution within the conti- 
nent of the term defined, a list of the chief 
fossils characteristic of the unit, and refe- 
rences to the most important literature.” 
The index which occui)ies 12 pages at the 
end, has a geographical basis, each political 
division of the continent being arranged 
alphabetically. Under each country, the 
stratigraphic terms in local use are similarly 
arranged. The usefulness of such a publi- 
cation for anyone interested in any aspect 
of African geology — stratigraphic, pal^eonto- 
logic or economic — is evident. 

We have in India a similar publication 
in the Indian Geological Terminology by 
Holland and Tipper, which is familiar 
to all working geologists. The editor and 
the 22 collaborators of the volume under 
review deserve the congratulations and 
gratitude of all geologists for making this 
wealth of information of Africa available 
in a compendious form. The other volumes 
of this series will be awaited with consider- 
able interest. 

The book is well-printed and got-up but 
appears to be priced too high to become 
popular with a large circle of users. This 
aspect, it is hoped, will be remembered by 
the publishers in bringing out the other 
volumes of the series. 


M. S. K. 
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Spawning 

T he Indian Shad or ffilsa has long been 
favourably regarded as one of the most 
valuable Indian lisli ; it is a fish of good 
appearance and taste, is widely distributed 
in the Province of Bengal and adjacent 
waters, is found nearly all the year round 
and in sufficient quantity to be the occasion 
of an important fishery. 

Consequently it is an object of interest 
not only to professional zoologists but to 
the general public as well. 

When we consider that its life-history has 
been wrapped in the mystery we have all 
tlie ingredients of a first-calss subject for 
investigation and this has been clearly 
recognised by all those who have taken part 
in the investigation of Indian fish and fisheries 
since the time of the late Sir. Tv. G. Gupta. 

The Jlilsa has long been regarded as an 
anadromous fish, that is, one which moves 
up the rivers from the sea or estuaries in 
order to spawn. Until the recent discoveries 
of Dr. Hora, which are described in the 
paper under review, practically nothing 
definite was known of the spawning habits 
and grounds of the Eilsaj though there was 
naturally much guess-work. 

There is a considerable difference in the 
habits of those anadromous fish whose life- 
history is well known. Such as the various 
eels, the salmon, sea-trout, smelt and Euro- 
pean Shads. 

Even two members of the same family, 
such as the salmon and smelt arc very differ- 
ent in their habits. The salmon goes up 
rivers as far as ever it can in order to spawn ; 
and smelt on the other hand, spawns at or 
about the place which is reached by the 
tide. Having spawned the smelt does not 
go further up the river. 

There are two species of Euroxiean Shad * 
the Allice Shad and the Twaite Shad. The 
Allice Shad goes a long way up the rivers to 
spawn, in the case of the Khine as far as 
Switzerland ; the Twaite Shad on the other 
hand, hardly wanders beyond the tidal in- 
fluence where it also spawns. We know that 
the Hilsa goes a long wa^^^ up the Ganges and 
is caught in the Son as far up as Dehri. 

The late Sir K. G. Gupta and the late Dr. 
B. L. Chaudhuri made extensive tours and 


* A Preliminary Note on the Spawning Grounds and 
Bionomics of the so-called Indian Shad, Hilsa ilisJia 
(Hamilton) in the River Ganges,” by Sunder Lai Hora, 
Records Indian 1938, 40, Pt, II, 147-58, 


of Hilsa* 

inquiries in Bengal in the cold weather of 
1906-07 and devoted a lot of time to the 
Hilsa. As a result it was established that 
wdiile Hilsa of marketable size could be 
obtained at some place or another practically 
at any time of the year, the young or small 
fish were practically unknown. Mr. K. C. 
De in his report on the Fisheries of Fasiern 
Bengal and Assam, says : The Hilsa is 

found in the sea and in all the principal 
rivers, at practically all times of the year.” 

The fact that no small Hilsa are caught 
in certain places is no proof they are not 
there since the meshes of the nets used by 
the fisherman may be too large to catch 
such small fish. 

Even to-day it would probably be worth 
while to go over the notes made by Sir K. G. 
Gupta and Dr. Chaudhuri, but so far as one 
knows never published (for the period 
September 1906 to March 1907). 

As a rule the fishermen say they have 
never seen the fry of the Hilsa, e.g., at 
Kalagachia “ We have not found any hilsa 
fry in the heels or rivers and I do not know 
where the hilsa spawn ” and again at 
Hooghly “ Have never seen hilsa ova any- 
where or very young fry. Hilsa is always 
caught in deep water along the main current 
and never in shallow water.” 

On the other hand, the leading fisherman 
at Bangoan (Jessore) said, “ We catch hilsa 
here in Jaishta and Ashar, but very seldom. 
Wc have occasionally seen hilsa fry 2" long, 
coming up in Jaishta and going down in 
Bhadra.” 

In spite of investigations made by several 
scientists no step forward was made until 
Dr. ITora discovered large numbers of very 
small Hilsa, obviously quite young larvae, 
in the Calcutta Corporation Waterworks at 
Pulta. The results of Dr. Hora’s investiga- 
tions are given in the paper reviewed 
here. 

In view of Dr. Hora’s discovery of young 
fry of Hilsa both at Pulta and subsequently 
at bTawabgunge it is certainly remarkable 
that previous scientists left Calcutta to 
wander all over the Province tc search un- 
successfully for what has now been found at 
their very doors. But this discovery does 
not exclude, as Dr. Hora will be the first to 
admit, that there may be other spawning 
grounds of the Hilsa further up the rivers 
and more remote from the sea, 
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We know that another Clupeoid, the 
herring itself, spawns under widely different 
conditions. The writer has observed the 
herring spawning in the fresh water of the 
river Schlei in Schleswig (Germany) and 
even in an arm cut off from a bay, in which 
the water has become quite fresh. On the 
other hand the same species, hut may be a 
different race, spawns in deep and very salt 
water off the west coast of the British Isles. 

As a result of Dr. Hora’s discoveries a 
further question arises. Why does the Kilsa 
migrate up the Ganges as far as Ehagalpur 
and Monghyr and even up the Son to Dehri % 
Is this migration for food and is it entirely 
disassociated from the act of sj^awning 
Or is it essentially a spawning migration ? 

Is it possible that there are two, or more, 
races or varieties of Hilsa, with different 
spawning grounds and habits ? The fisher- 
men can easily distinguish the male Hilsa 
(called pait-hilsa in Eastern Bengal) from 
the females which they brought to the 
writer when asked for '' Unda-wallahs 

Dr. Hora calls his paper a “Preliminary 
Note ”, rightly so in our opinion, since it is 
to be hoped and expected that we may look 
for further papers on this most interesting 
problem, which he has already done so 
much to elucidate. 


Current 
Science . 

Another point to be cleared up is what is 
really the fish known to the fishermen as 
Jatka or Jaikya^i According to Mr. K. 0. 
De the Jatkya is the smallest of the herring 
family [Clupea fimhriaia) and. is found in the 
estuaries as high up as Goalundo from 
February to April. It is a pretty fish with, 
a rather dark back and silvery sides shot 
with gold. From the similarity in shape, 
appearance and taste, the fishermen describe 
it as the young of the Hilsa. 

According to Mr. Finlow, “ The fingerling 
of the Hilsa has been identified as the Jatka, 
a small fish less than 6" long, found in the 
Buriganga, Lakhya and Meghna rivers in 
Eastern Bengal in February-March.” 

Now that the first and most difficult step 
has been taken by Dr. Hora in elucidating 
the mystery of the spawning of the Hilsa 
we await further discoveries in the near 
future and in particular the eggs and first 
larval stages. 

In conclusion, the reviewer would fail in 
his duty if he omitted to congratulate Dr. 
Hora on the appearance of one of the most 
valuable and interesting, if not the most 
valuable and interesting, paper on Indian 
fish published for many years. 

J. Travis Jenkins. 


CENTENARIES 

S. E. Eanganathan m.a., l.t., f.l.a. 
{University Librarian, Iladras) 


Gregory, James (1638-1675) 

TAMES GEEGOEY, an eminent Scottish 
^ mathematician, was horn in a parish 
near Aberdeen in November 1638. The 
Gregory family had produced many persons 
who distinguished themselves in science. 
James was the first and most eminent among 
them. In the next generation his own son 
was professor of physics and three of the 
thirty-two children of his brother David 
were good mathematicians. James’ educa- 
tion began at the grammar school of Aber- 
deen and was completed at Merischal College. 
His scientific talent was discovered and 
encouraged by his elder brother David. 
From 1664 to 1667 he studied mathematics 
at Padua. 

His Career 

On his return to England in 1668 Gregory 
was elected a fellow of the Boyal Society. 


Late in the same year he was appointed 
professor of mathematics in the University 
of St. Andrews. In 1674 he accepted the 
mathematics chair of the University of 
Edinburgh. He was the first “ separate 
professor of mathematics, exclusively devot- 
ed to his subject, and not called upon to go 

through the drudgery of regenting. 

(and) only required to give two public 
lectures a week to such students as wished 
to attend.” 

His Contributions 

James Gregory was an inventor of the 
first order. The reflecting telescope uni- 
versally employed in the eighteenth century, 
was first described in his Optica promota 
(1663). His chief mathematical contribu- 
tions relate to (1) quadrature of circle and 
hyperbola, (2) use of convergent series to 
calculate logarithjn3 and to find lengths oj 
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curves, (3) Mercator’s chart, (4) solution of 
the Keplerian problem and (5) geometrical 
methods for drawing tangents to curves. 

His brother David strongly urged him to 
publish his results on quadrature. But he 
very generously refused to do so on the 
ground that, as he had been led to it by 
Kew ton’s discovery, he was bound in honour 
to wait till Newton should publish his. 

Vera Circuli et hyperbolae quadraiura 

(1667), Geometriac pars ^^niversalis (1668) 
and Exercitationes geometricae (1668) were his 
works. 

His End 

Gregory has been described as a man of 
very acute and penetrating genius, thougli 
of an irritable temper. He was devoid of 
ambition but was keenly sensitive to criti- 
cism. One night in October 1675, while 
showing Jupiter’s satellites to his students, 
he was struck blind by an attack of ameu- 
rosis, and died of apoplexy three days later. 


Becket, William (1684-1738) 

W ILLIAM BECKET, a British surgeon 
and antiquary, was born at Abingdon 
in 1684. He was elected a fellow of the 
Eoyal Society in 1718 and read three 
paijers on the Antiqxdty of the venereal 
disease. He was also an original member of 
the Society of Antiquaries, which was 
virtually established in 1717. He was for 
some years surgeon to St. Thomas’s Hos- 
pital, Southwork. 

His works are : (1) New discoveries relating 
to the cure of cancers (1711-1712) ; (2) An 
enquiry into the antiquity and efficacy of 
touching for the Icing's evil (1722); (3) Practi- 
cal Surgery^ illustrated and imqrroved, ivith 
remarks on the most remarkable cases., cures 
and discussions in St. Thomas's Hospital 
(1740) and (4) A collection of ehirurgical 
tracts (1740). 

Becket died at Abingdon, November 25, 
1738. 


Herschel, William (1738-1822) 

W ILLIAM HERSCHEL, a famous Euro- 
pean astronomer, was born at Hano- 
ver, November 15, 1738. He was a son of 
a musician. His father brought him up 
to his own profession with four other of 
his sons. He came to England sometime 
between 1757 and 1759 and during this 
period it is said that his philosophical 


tastes were so strong that he spent all 
pay on a copy of Locke’s On the Imonan 
tinderstanding . 

Turns i'o Mathe:matics 

About 1766 when Herschel was organist 
of a Chapel at Bath, he ‘‘resolved to 
all his future enjoyment” in the pursuit 
of knowledge and turned his attention to 
mathematics. After fourteen to sixtecMi 
hours’ teaching he was won’t to inibeiKl 
his mind with Maclaurin’s Fluxions. Sinit Ihs 
Oqytics and Eergusson’s Astronomy w<o*c‘ 1hc^ 
companions of his pillow and insx>ire(l ln>s 
resolution to take nothing upon trust. ” 

TTlS CONTErBUTIONS 

After two hundred partial failures Tim s- 
chel made his own telescope of five te(d. 
focal length and began his famous obser- 
vations which have been recorded in 
Philosojdiical transactions of the Hoy ill 
Society in a series of about 69 papers, 
first of which was published in 1780 iiinku- 
the title Astrotiotmcal observations on the 
periodical star in Collo Ceti. His last paqxu* 
which was On the places of 145 new double 
stars, was published in the first volume of 
the Metnoirs of the Astronomical So<*i(vty 
(1822). Herschel must be remembered by 
the number of bodies which he added 1 o 
the solar system. Including Halley’s Oonud. 
and the four satellites of Jupiter and f!V(^ 
of Saturn, the number previously known 
was eighteen ; to which he added uin(‘, 
namely Uranus (1781) and six satellites and 
two satellites to Saturn. His annoumuvnumt 
of the motions of binary stars, his diseov(n*y 
of the proi)er motion of stars (1783) and liis 
speculations on the Milky Way and tJu^ 
constitution of nebulae, first opcruMl tln^ 
road to other systems in the univm se. I[(^ 
was the virtual founder of sidereal sci<n<'(‘ 
and his only rival in exploring the heav(‘ns 
was his son. He also made tel(\s(u>_])i‘s 
for most of the European ObservatorieK. 

His Absorption in Work 
He had his telescope set in Ins own 
garden. During intervals of a concert lie 
would run, still in lace ruffles and powder, 
from the theatre to the workshop. He. 
would polish his mirror continuously for 
sixteen hours and more. He is stated t-o 
have once worked and observed without, 
rest during three days and nights, sleeping 
at the end for twenty-six hours at a stretedu 
Miss Burney describes him as a majx 
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without a wish that has its object in the 
terrestrial globe, perfectly unassuming (yet) 
openly happy in his success. ” 

Ills Honours 

His discovery of Uranus won him the 
Copley Medal and Fellowship of the Eoyal 
Society. It also brought him to the notice 
of the king who appointed him court astro- 
nomer with a salary of £ 200 a year. In 
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1786 he was elected a fellow of the Royal 
Society of Gottingen. The King of Poland 
sent him his portrait. His place became a 
place of pilgrimage for scientists, princes 
and grand dukes without number. Academic 
honours came from many universities and 
learned bodies. He was created a knight 
in 1816. 

In his eighty-fourth year, Herschel died 
of bilious fever on August 25, 1822. 


ASTRONOMICAL NOTES. 


Planets during December 1938. — ^Venus 
is a morning star and will be a bright object 
visible in the eastern sky for about two hours 
before sunrise. On December 26, it attains 
greatest brilliancy, the stellar magnitude 
at the time being — • 4-4. Mars is gradually 
getting brighter and can be seen as a star 
of the first magnitude, rising about two and 
a half hours after midnight ; it will be in 
the constellation Libra at the end of the 
month. 

Jupiter will continue to be visible in the 
western sky in the early part of the night. 
So also will be Saturn which will be on the 
meridian at about sunset. On December 15, 
the planet will be stationary as seen from 
the earth. The ring ellipse is still nearly 
edgeways, the dimensions of the major 
and minor axes being 41 -6" and 5*9" res- 
pectively. Uranus is slowly moving west- 
wards in the constellation Aries and observers 
with a binocular can easily locate the 
planet about a degree north of the fifth 
magnitude star a Arietis. The following 
close conjunctions of the Moon with planets 
will occur during tlie month — on December 
5, Uranus ; on December 17, Mars ; 
December 18, Venus ; and December 20, 
Mercury. 


Jupiter’s Satellites X and XL — Since dis- 
covery, further observations of the two new 
satellites of Jupiter have been made at 
Mount Wilson. From, the first five positions 
obtained, Dr. Paul Herget of Cincinnati 
has computed two orbits for satellites X, 
one assuming a retrograde motion for the 
satellite and the other a direct one. He 
states that the later observations, however, 
do not appear to confirm the retrograde 
orbit. Dr. R. H. Wilson has calculated an 
orbit (U.A.I. circ 728) with eccentricity 
0-14 and period 254-21 days. The elements 
of the direct orbit are similar to those of 
the sixth and seventh satellites of Juxhter. 

A Faint Star with Large Proper Motion. 
— In the course of the survey for proper 
motions of faint stars at the Xizamiah 
Observatory, the star Hyd.ph, — 18° • 9743 
has been found to have a motion of nearly 
one and a half seconds of arc per annum. 
The star is of the twelfth magnitude 
(photographic scale) and the position 
(1900-0) is given by R. A. 5^^ 4"^ 7*^, Decli- 
nation 18°l5'-7-S The star is probably 
a dwarf and one of the nearest neighbours 
of the Sun. 

T. P. B. 


OBITUARY. 
N. G. Majumdar. 


W E regret to record the death of Mr. FT. G. 

Majumdar, Superintendent of the 
Archaeological Section of the Indian Museum, 
under very tragic circumstances. He was 
murdered by dacoits on the night of 10th 
November 1938, at Johi, in the district of 
Dadu, Sind, where he was camping in 
connection with an explorative survey of the 
hilly country, northward of Manohur Lake, 


Mr. Majumdar was a brilliant graduate of 
the Calcutta University, After taking his 
M.A. in 1920, he took up the study of 
Archaeology under Sir John Marshall. He 
carried out extensive excavations in southern 
Sind. He was reputed to be one of the best 
archaeologists of India and his untimely 
death has brought to a close, a very promi- 
sing career. 
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Theory of Topological Transformation. — 
Dehn {Ada. B. 69, pp. K^7-206) has 

made important contributions to tlie theory of 
the determination of the gi*oup of classes of 
topological transformation of any 2-dimensional 
surface into itself. A class of such transforma- 
tions consists of all those which can be obtained 
from any one of them by a continuous deforma- 
tion. -f.c., two transformations of the same class 
can be homotopically transformed into each 
other. vSuch problems are already known to 
be extremely difficult and complicated and 
hitherto only solutions of some particular prob- 
lems are known, c.r/., a spliere with one liole 
has only the unit class of transformations. 
In tlie case of tlie anchor ring the group consists 

of all transformations of tlie type | ^ | where 

ad - be = 1, a, 6, c, d being integers. The 
central idea of Dehn’s work consists firstly in 
studying the effect of a topological transforma- 
tion on certain system of curves and associating 
certain number systems for tlie curve systems 
and then studying the effect of the transforma- 
tion on them. The curve s>^stems which he 
considers here arc essentially distinct from those 
which come into play in defining the fundamental 
group. In the former case the curves are free 
from singularitcs wliereas it is not so for the 
other. For the latter purpose it is enough if we 
consider curves passing through a certain point 
and having a certain direction. The method 
adopted here seems particularly suited to 
2-dimensional manifolds ; and the problem of 
determining tlie group is reduced to an arith- 
metical problem. The groups are all shown to 
be generated by a finite number of elements. 
Some of the results are given below. 

(1) The group of the transformation classes 
of tlu^ anclior ring witli one liole is generated ]>y 
S and T with tlie defining relation S‘'^T“ = 1. 

it is isomorphic with, tlie fundamental groups of 
the clover-hoof-knot (he., of the outer space of 
the knot). 

(2) For Jj^, the sphere with four holes, it is 
tlie free group with two generating elements. 

(3) For the closed surface of deficiency p, the 
group of transformation classes is generated 
by means of 2p (p — I) special transformations. 
Tliese special transformation classes ai'e analogous 
to the following. Consider Tjo, hr., the annular 
space between two circles CV and Cp. Let 
I and O be two points on then}. Lot Ip be 
joined by two curves v and v' in the region one 
of wliich is the straiglit line, the second is one 
wliich does not meet v' except at I and O and 
where the region formed by v and v' includes 
the inner circle C/. Tlien it is easy to give a 
transformation which is non-homotop with the 
identical transformation which carries over 

vSuch a transformation can be termed 
as a screw transformation round C/. The 
special transformations met with are analogous 
to these. 

We await the further x>rogress of Dehn’s work 
with interest. K. V. I. 

^ sis =1; 


Active Carbon from Bituminous Coal.— - 

A paper descidbing the investigation carried out 
jointly by the Fuel Kesearch organisation 
of the Department of Scientific and Tndustiial 
Research and the Chemical Defence Researcli 
Department, into the possibility of producing 
from lump coal an active carbon suitable 
for use in gas respirators has recently been 
issued (H.M. Stationery Office, 1938 — Technical 
Paper No. 47). 

During recent years the consumption of active 
carbon in industry has increased ma.rkedly, its 
main uses being in connection with the purifica- 
tion of solutions and in the recovery of solvents 
in manufacturing processes such as the produc- 
tion of rubber articles, where solvents are used 
in large quantities. A large proiiortion of tliis 
carbon is imported, and it was realised that, 
if a satisfactory means could be found for its 
production from lump coal, the application of 
the process would be of benefit to British 
industry. 

The present paper describes the stages in the 
investigation, which was developed from small- 
scale experiments to work on a full commercial 
scale. The results show how at least one type 
of active carbon of the highest quality can be 
made, and tliere is sufficient promise in tlie pi'e- 
paration of other types to justify further research. 

* Hs SK 

Recent Work on Moisture in Wood. — New 
ways of using wood as a raw matiulal of industry 
have shown the need for further knowledge of its 
fundamental colloidal ])ropertIes. A recent 
Report issued by fl. hi. Stationery Office, 
London (1938, Price 10 d.) deals with tlie affinity 
of Avood for moisture and the dependence of its 
strength properties and dimensions on the humi- 
dity of the. atinosplicre. The lusults of experi- 
ments, which are described, are. used to build up 
a rational theory of slirinkage vvhicli ;\i<4(ls a 
quantitative connection bi'twoen the siirinkage 
or swelling of wood and th<‘ swelling jiressure 
acting on the material. As a result, it is; shown 
that the re.sistanci‘ of wood to slirinkage fortuxs 
is pi'actically identical with its ix^sistauce to 
external loads. 

* =»{ 5»t 

Anatomy of Dermophis . — Tlie genus Derma- 
phis (Apoda ; Amphihia.) has a curious disttahui- 
tion ; D. mcxicaints occurring in Ame.rica a.nd 
D. {/rcfjoril in Africa. A cornpaiLson of the (;ranial 
nerves and blood vessels of the two forms has 
been made by E. F. J. di‘ Jagin* (A)f(d. A nz.. Bd. 86, 
11 . 321, 1938) with a view to determine the generic 
status of these two species since it is im ]irobable at 
first sight that tw^o allied species of tlie same genus 
would have such a discontinuous disti'ibution. 
This comparison has yielded interesting results. 
The two species so far as their cranial nerves 
and blood vessels are concerned, reveal very 
striking similarities and only very incons]ii- 
cuous -differences. The ganglia of the V and VII 
nerves as well as the nerves themselves show 
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similarities. The ridge-like branch of Vh present 
in both, the anastomosis between the chorda 
tympani and the Vc, are amongst the more 
interesting points of resemblance. vSimilarities 
in the cranial blood vessels are also seen, the most 


important among which is the presence in the 
cranio-quadrate passage of a large venous 
channel formed by V. jugularis inteima, the 
V. capitis lateralis and the cranial branches of 
the latter. 


The Treatment and Prophylaxis of Malaria.* 

A Comparative Study of Quinine as compared with the Synthetic Drugs 

Atebrin and Plasmoquine. 


A SERIES of experiments in accordance with a 
uniform programme under the auspices of 
the League of Nations have been conducted in 
different countries under varying epidemiological 
conditions to study the comparative value of 
quinine as against Atebrin and Plasmoquine. 
The study included the relative value of these 
three drugs in respect of (1) primary infection, 
(2) gametocytes, (3) acute clinical symptoms, 
(4) frequency of relapses, (5) splenomegaly and 
prophylaxis.' Tlie tests on prophylaxis included 
(1) a daily administration of a prophylactic 
dose of quinine or atebrin to the entire popula- 
tion of an antimalarious district throughout the 
effective transmission season ; (2) the systematic 
treatment vith' either one or other of the drugs 
alone or in combination with plasmoquine of 
all clinical cases of malaria whether primary or 
relapses detected during the season ; and (3) 
medical and microbiological observations of 
the above groups and of a control group until 
the following transmission season. 

As a result of these experiments one of the 
important observations made is that the diff- 
erences existing between the strains of para- 
sites, prevent the drawing of uniform conclu- 
sions. But still from the available e\udence it 
is possible to state that quinine in mean daily 
doses of 1 gm. for five* to seven days comi)ares 
quite favourably with atebrin, though the action 
of atebrin is slightly more rapid and more 
lasting on the trophozoites of F. vrvax and 
P. malaricG, The atebrin- treated cases have 
fewer relapses than the quinine group though 
the yellow colouration produced by atebrin is a 
definite disadvantage. 


* Fourth General Report of the Malaria Commissio?}, 
“ Study of Synthetic Drugs as compared with Quinine, in 
the Therapeutics and Prophylaxis of Malaria,” 

League of Nations Bulletin of the Health Organisalioju 
October 1937 — “ Comparative Experiments in Mass Pro- 
phylaxis of Malaria by means of Quinine and of Synthetic 
Drugs (Quinacriiie and Proequine)” by L. Parrot, A. 
Catanei and P. Ambialet with the co-operation of 
J. Glastrier. 

Prevention and T reatment of Malaria by Synthetic 
Drugs (Field Experiments) by Dr. E. Mosna and Dr. A. 
Cannalis under the direction of Professor G. Bastianelli. 


The selective anti-gametocidal action of 
plasmoquine against the gametocytes of P. falci- 
par}im is confirmed and no further evidence is 
available to justify its theraiDOutic use. 

In combination, tlie value of quinine and 
atebrin is still doubtfid, but quinine and plasmo- 
quine offers distinct advantages in having fewer 
and less intense toxic symptoms as also being- 
found most efficacious in tlie treatment of benign, 
tertian and quarten malaiia. 

It is noted that w’hile the possible toxic 
effects of the synthetic drugs have been studied 
in detail, the question of the behaviour of quinine 
under similar conditions has not received the 
same attention. The slow’- elimination of atebrin 
is confirmed and the experiments of Field, Niven 
and ITodgkin further show^ that tlie quantity 
of atebrin held in tlie system after the third 
w'eek, after the ce.ssation of prophylactic treat- 
ment (in w^eekly doses of 0*40 gm.) w^as too low^ 
to prevent the occui‘renco of relapses. 

Further w^ork on the dosage and form of 
treatment and administration of atebrin and 
plasmoquine to children in any sclieme foi' mass 
treatment, is called forth in vie-w of the state- 
ment in tlie League report that tlics<?^ questions 
cannot be regarded as finally settled. 

In tlie doses used as a x>rophylactic (0-1 to 
0 -40 gm. of quinine daily as against 25 mg. 
every two daj^s to 5 eg. every day of 
atebrin), it is reported that quinine was more 
effective than atebrin as the reduction 
in the spleen and parasite rates in the quinine 
group was effected more quickly and maintained 
for a longer time. But attention has to be 
drawn to the fact that wdiile the quinine group 
received 2/5 of the usual curative dose, the 
atebrin group got only 1/C of the daily curative 
dose and that atebrin was administered only 
once in two days as against quinine which was 
given daily. With equivalent quantities the 
results might have been very different. In the 
case of plasmoquine it is felt that except under 
strict medical control, the drug is still dangerous 
for use as a mass prophylactic. 

As regards the role of synthetic drugs in regard 
to black water fever, it is stated that the action 
of atebrin in influencing the onset of black w^ater 
fever is probably the same as that of quinine. 

B. Ananthaswamy Bag. 
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Chemical Investigation of the Seeds of 
Swietenia Mahagoni . — Dr, S. V. Shaw and 
Mr. -D. C. Pishawikar, Department of (-hemistry, 
llajaram ('ollege, ]\olliapur, write under date 
September 25, 1938 : — 

The fruits for this investigation were obtained 
from a few trees planted in the local Town tiall 
gardens. The ti*ee growing to a lieiglit of 45 feet 
appears to be Swietcviia Mahafjoni which is not 
indigenous to India but is stated to grow abundantly 
in West indies and Central America. Each fruit 
yields 55 -(>0 scerls which are winged at the top and 
brown in colour. The uppei* soft fleshy cover of 
the seeds was removed and the seeds were 
extracted with petroleum ether. A white sub- 
stance observed in the petrol solution remained 
dissolvctl in tlie oil after removal of the petro- 
leutn other and the yrJlow oil obtained had an 
unphnasant and bitter taste. The table below 
gives the analytical data for the oil side by side 
with the values cpiotcd by Lewkowitsch and 
Warburton {Chomcal Tcrknolody and Ay^alysh of 
Oils. Fats ayid Waxes. 1922, 2, 147) for a sample 
received at the Imperial Institute from Barbados. 
TTie latter is described to be a dark yreemsh oil 
liaving an unpleasant bitter taste and exhibiting 
weak drying properties. 



Authors 

Lewkowitsch 

Yield (calc, on weight of 
seeds) 

50 

per cent. 


'Cr 

0-9170 

, 15*5 

d 0-035 

ir,>3 

7^25 

I -4720 


Acid value 

D25 

13-0 

vSaponincation value 

20D3 

193-3 

Acetyl value 

21. S 


Reichert-Meisel vnluc 

2-30 

1-9 

Polcnski number 

0*35 


Iodine value 

94-4 

125.0 

Uuvsaponifiable matter 

D8 


Tiire tost 


30-5 


^ * 

Fungi of India. — A supplement to Butler and 
Bisby’s Fmyji of India, recording more than 
500 new fungi whicli have been discovered and 
described since 1030 by mycological workers in 
India, has recently been issued (B. B. Mundkur : 
Scientific Monograph No. 12, Tlie Imperial 
Council of Agricultural Research ; Manager of 
Publications, New Delhi, 1938 ; Pp. 54: ; Price 
Re. 1-0-0 or 2s. 3c/.). There has been an increas- 
ing amount of activity in this field, thanks to 
the participation of many of the Indian Universi- 


ties. Dr. Mundkur’s hook is a valuable record, 
of reference whose usefulness would have been 
greatly enhanced if it had been possible to men- 
tion the source of supply for eacli of the cultures 
recorded. 

Fungi have great economic importance and 
the potentialities of their employment in in- 
dustry have not been explored in India. It is 
imperative that a National Collection of Type 
Cultures, should be organised as a. first step" In 
stimulating intensive research in industrial myco- 
logy. Dr. Mundkur’s volume is helpful in invit- 
ing attention, to tlie wealth of mycological 
material in which the country abc)unds, and to 
the necessity for maintaining a national collection 
of cultures as already suggested in Current Science 
for May 1938 (Vol. 6, No."' 11). M. 

* 

The Recent Government Report on the 
Quetta Earthquake of 31st May 1935 by Captain 
h. A. G. Pinhey, Additional Political Agent, 
Quetta, gives an authoiitati ve and complete 
account of the action taken by the authorities im- 
mediately after the earthquake, for relieving the 
distress and suffering of the survivors, and latei*, 
towards the gradual reconstruction and repopu- 
lation of tlie City of Quetta. Among the major 
problems which one has to face immediat ely after a 
disa.strous earthquake of the kind whicli occurred 
in Quetta, we may mention the rescue of those 
who are buried under the debris and are still 
alive, the establishing of communications with 
the outside world, the pro^dsion of shelter, food 
and medical attention to tlie survivors, and the 
preventing of looting by irresponsible people 
in tlio affected ai’oa. Tlie Report under review 
gives an account of the work done in the.se and 
several other directions, and bears eloquent 
testimony to the remarkably expeditious and 
efficient manner in which the different relief 

operations were organised and conducted. The 

detailed information given in each case of how 
exactly the authorities tackled their problems 

and w'ent about organising tliis relief work will, 
we have no doubt, be of great value some day 
wlien one may be called upon to deal with a 
similar situation elsewhere. 

^ 3l« * 

Researches at Rothamsted. — Tliere is probably 
no other science which bristles with so many 
controversial differences of opinion as agriculture. 
This is undoubtedly due to the very large number 
of variable factors which go to raise a crop ; and 
the unravelling and discernment of the indi- 
vidual effect due to any single factor is possible, 
in several cases, only by exhaustive statistical 
analysis of systematic data collected over a period 
of several decades. The value of the data is 
greatly augmented by tlie continuity of the 
original lay-out of the experiment and fidelit^^ 
of the rep*lications year by year. The unique 
success of the Rothamsted Experimental Station 
in achieving this object — especially in their well- 
known long teim experiments — has been mainly 
due to the relative permanence of its Staff, 
several of whom have spent decades in the service 
of the Institute ; and one agrees with the note of 
caution sounded by the Director in the Annual 
Report of the Station for 1937, which has recently 
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been published, when he regrets the loss of a 
number of valuable members of the Staff during 
the year and observes tliat “ serious considera- 
tion should be given to tlie avoidance of too great 
a rate of change 

An interesting feature of the present Report 
is the prominence given in the opening para- 
graphs to a discussion of the objectives whicli an 
Experimental Station such as Rotliamsted 
should keep in view, in relation to the national 
agricultural economy of tlie country in which it 
is" situated. Tliough tlie area under ai'ahle crops 
and the total number of workers on land, in 
England and Wales, liave sliown considerable 
decreases within the last 20 years (amounting 
to about tlie total value of agricultural 

output rose from £141-7 million in 1925 for 

802.000 wmrkers to £170*7 million in 1980 for 

641.000 workers. This increased efficiency of 
the farmer and worker has been mainly due to 
tlie work of Agricultural Stations in England 
and Wales — chiefly the one at Rothamsted. 
The work of tliis station is winning increased 
recognition at the hands of Government and 
public alike, and the present year’s developments 
include the erection of new^ and bigger labora- 
tories to cope with the increased work in the 
chemical departments, at a cost of £80.000, of 
which sum half has been promised by Govern- 
ment. 

The Station has already clialked out a tenta- 
tive scheme for the celebration of its Centenary 
in 1943 and has set before itself tlie ambitious 
programme of giving financial stability to the 
work of its various departments, by collection 
of permanent endowments to the tune of 
£125,000. The unique value of the Station’s 
work is fast making it a National Trust and the 
appeal wall no doubt meet with the same quick 
response as what greeted the previous one for 
£60,000 in 1934. C. N. Acharya. 

- 4 ^ ' 4 : 

London Scientific Film Society . — Cheniisiry 
ayid Industry (October 1st, p. 918) reports the 
formation of a Scientific Film Society in London. 
This Society proposes to give a series of show^s 
of good films on scientific themes to its members 
and their guests in the first instance. To achieve 
this purpose, tlie Society wall foster the produc- 
tion of films, wfiiicli will be instructive of the 
phenomena in scientific research as cannot be 
otherwise ordinarily be uiideT'stood and more es- 
pecially of the interrelation between science and 
technology and their impact on modern society. 
An animated cartoon on the operation of the 
internal combustion engine, another illustrating 
a mathematical differential equation, a bio- 
logical film on the paramecium, an engineering 
film illustrating the boring for oil and a film 
illustrative of how electrical and other communi- 
cations have broken down natural barriers, are 
a few of the representative films included in the 
programme for the inau^iral show in November. 
The show of films will be accompanied by 
appropriate lectures. 

The Society has been formed on the recom- 
mendation of the Special Committee set up by the 
Association of Scientific Workers to enquire* into 
the prospects of scientific documentary films. 
This Committee found that the few scientific 
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films produced by the Rritish Filin Organisations 
had a great appeal on the audience. 

Professors Sir Frederick G owl and Hopkins, 
Sir William Bragg and Professor L. Hoghen and 
Julien Huxley are the distinguished patrons of 
tlie Society, wliicli has on its rolls already about 
a hundred and fifty members. 

if! 

Insecticidal Plants. — The possibilities of culti- 
vation of insecticidal plants in India and the 
manufacture of vegetable insecticides, are engag- 
ing the attention of the Industrial Section of 
the Botanical Survey of India. There is an 
increasing demand for insecticides from vegetable 
sources which are comparatively harmless to 
human beings, and are for this reason, preferred 
to the more dangerous arsenical and other chemi- 
cal preparations. Among such insecticides men- 
tion may be made of “ Tuba ” root of commerce 
(Derris), Pyrethrum of commerce [Chrysanihe- 
mum Cinerariefoliuni) and Tobacco infusion, 
decoction, nicotine, nicotine sulphate, etc., pro- 
duced from tobacco waste {NicoHayia tabaemn). 
The roots of Derris and flowers of Pyrethrum 
are considered to be essential proprietory in- 
gredients of insecticides used as dust or spray. 

A number of species of Derris grow wild" in 
India. The root of 'Derris ferriKjlnea which occurs 
ill Assam, is rich in R.otenone (nearly 3 per cent.) 
and shows possibilities for commercial exploita- 
tion (see tins Journal, 1938,7, 22). Insecticides 
prepared from Derris have been tried with success 
against biting and sucking insects, against cater- 
pillar.s whicli damage cabbage crops and against 
the mango leaf hop])er. .attempts to cultivate 
the “ Tuba ” of commerce or Derris eJHptica are 
being made at the Forest Research Institute, 
Debra Dun, and by the agriculture departments 
of Travancore, Kashmir, Punjab and Mysore. 
Mysore imported “ Tuba ” from the Federated 
Malay States, 1 years ago and grew the plant 
successfully. Twm-year old plants have yielded 
5-7 per cent, rotenone. 

Pyrethrum lias been successfully grown in. 
Murree in the Punjab in experimental plots and 
its cultivation may be easily extended to otlier 
parts of India where the climate and soil are 
favourable for its growdh. 

Other Indian plants which are reported to 
have insecticidal proper bies are : Kharina {Milletia 
pachycarpa) ; Pilavaram (Mundidea suberosa) ; 
Karanja {Pongamia glabra) ; Lashtia (Tephrosia 
Candida) ; Neem {Melia Azadirachia) ; Madar 
{Calotropis procera), Turmei'ic {Curcuma longa) 
and Polygonum flaccidum and P. assaynicum. 

^ * sj: 

Institute o£ Plant Industry, Indore. — Films 
on silage making, rain-watered compost, munici- 
pal compost and improved methods of sugar- 
cane cultivation, have been prepared by the 
Institute of Plant Industry, Indore, for exhibi- 
tion with a view to bringing home to the culti- 
vators in the States of Central India and Raja- 
putana, the results of research and improvements 
in the science and practice of agriculture. The 
Institute has on its programme the preparation 
of films on the eradication of Kans, the working 
of the Indore Ridger, the standard process of 
making compost, the drying of cottonseed to 
prevent pink boll-worm and the making of bone 
char. 
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It will be recalled that in the report on the 
work of the Imperial Council of Agricultural 
Kesearch (1937), Sir .Tohn Russell laid special 
emphasis on the urgent need for bridging the 
great gulf separating the Agricultural Experiment 
Stations and the cultivators. The exhibition 
of films bearing on improvements in agricultural 
operations can be of immense help in narrowing 
down the gap. The work of the Institute of 
Plant Industry to popularise the results of scienti- 
fic research is wmrthy of emulation by other 
experiment stations. 

:!; :lc Ai 

Royal Asiatic Society of Bengal. — At the 
ordinary monthly meeting of the Society held 
on 7th November, Mr. .lolian van Manen read 
a paper on Recent Rxplorailon in Tibet. It is 
of interest from time to time to review the advance 
of our knowledge concerning dkbet. In the 
last decade exploration has been very active. 
Geograj)hically the w^ork done may be roughly 
groux^ed into ex^doration (1) in tlie W est, mainly 
around Kashmir, (2) in the South, the great 
Himalayan peaks, (3) in the East, the Countries 
West of China, and Cl) in Onti‘al Tibet, the few 
visits to Ijhasa and other jdaces. The explora- 
tion is chiefly of a geological, alxunistic, geogra- 
phical, botanical, zoological, anthroi)ological, 
linguistic or historical nature, according to the 
special interest of the travcdlers.” 

5): sis A/i 

Scientific Literature : Problems of Co-ordi- 
nation. — At the Poiirteenth International Con- 
ference on Documentation, held at Oxford on 
September 2l-2(), a paper on “ The Co-ordina- 
tion of Scientific literature ” was presented by 
Mr. J. Lewkowitsch. 

The problem discussed was the vital present- 
day need of rendering available to the scientific 
worker, rax:)idly, comx^letely, and in classified 
form, the scientific literature publislied by other 
workers. The framework of a complete scheiYie 
for the rationalisation of publication, abstracting 
and co-ordination of the literatuT*e w^as put 
forward as an ideal tow'ards whicli to work. 
The chief suggestions were: (1) Tliat the niU7i- 
ber of journals published (pure or :\x>phed 
science, or reviews) shall be limited by inter- 
national agreement of societies and x^iibbshei-s, 
in regard to scientific recognition. (2) That 
these journals shall be the only recognised 
medium for research work, and tliat other 
journals shall not be abstracted. (3) Tliat all 
authors shall prepare their own short 

abstracts, for tlie form of which the editors 
shall be responsible, and that the abstracts 

shall be sent by the editors to central orgtrnisa- 
tions publishing classified abstracts {Chemical 

Age, October .1, 1938). 

dk 5H * 

Col. C. M. Thompson, I. A., Director, Survey 
of India, retired from service on September 21, 
1938, on attaining the age of sux^erannuation. 
Col, Thomx)son, an officer of versatile qualifica- 
tions, had extensive experience in all branches 
of the work of the Survey ; he w^as a specialist 
in cadestral Survey, and knew many languages, 
including some of the Indian languages, 


The Nobel Prize for Physics for the year 
has been awarded to the famous Italian Scientist, 
Sgr. Eurico Fermi, Professor of Physics, Rome 
University for the discovery of new elementary 
Ravlio-active substances engendered by the 
irradiation of Neutron ” and other reactions 
caused by neutrons. 

n: * A- 

The Lord President of the Council has appoint- 
ed Dr. G. Stafford Whitby, at present Director 
of tlie Division of Chemistry, National Research 
Council, Canada, and formerly Professor of 
Chemistry at tlie McGill University, Montreal, 
to be the Director of the Chemical Research Labo- 
ratory, Teddington, in succession to Sir Gilbert 
Morgan, F.R.S., who retired on 30th Sex^tember 
last. 

Dr. Whitby is expected to take up his duties 
early in 1939. 

A-- sic si: 

Prof. Karam Narayan Bahl, D.Sc. (Panj.), 
D.Phil. (Oxon.), F.R.A.S.B., F.N.I., Head of the 
Department of Zoology, University of I.ucknow, 
has been awarded the D.Sc. degree by the 
University of Oxford, the highest distinction in 
Science in that University. Prof. Bahl is the 
liust Indian to he so honoured. He is tlie fore- 
most morphologist in India and hohls an eminent 
position amongst tlie zoologists. He is the 
founder of the School of Zoology at the Lucknow 
University where morphological work has been 
done in almost every bi-ancli of Zoology. He 
has guided the research work of a number of 
students, amongst whom as many as seven have 
secured their doctorates from the Univei'sity of 
Lucknow. 

The Indian Zoological Memoirs series x‘>i' 0 - 
jected and edited by Dr. Bahl have laid the 
foundations of Indian Zoology and form an 
important landmark in the development of this 
branch of .science in India. 

A? si: 

Tiu> Noel Deer Gold Medal for the year lOdfi, 
lias been awarded to Mr. hk (\ Sri^'astava and 
Dr. II. D. Sen in consideration of their report 
relating to large-scale experiments on the Trojit- 
ment of Sugar Factory Affluents. 

sit :1: Jl; 

Mr. K. S. Arnold has been appointed Professor 
of Sugar Engineering, Imperial Institute of 
Sugar Technology, Cawnx)ore. 

# Sjt 

Dewan Bahadur Dr. A. Lakshmanaswamy 
Mudaliar, has been axqiointcd Princix^al, Medical 
College, Madras. 

:}: s|< j|i ^ 

According to a United Press message, the 
Government of Bihar liave decided to employ 
on salaries ranging from Rs. 250-390 x:)er mensem, 
four Czechoslovakian Jews, in the Industries 
Department of the Government. 

In a note printed in Current Science (1938, 7, 
31), the desirability of employing qualified 
Jews, who have been expelled from Central 
Euro 136 due to political reasons, was indicated. 
The above decision of the Government of Bihar 
is very much to be welcomed. 
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University of Mysore. 

T. Personnel, — Mr. J. C. Rollo, M.A., J.P., 

Principal, Maliaraja’s College, Mysore, who was 
granted cornbined leave, returned from leave 
and assumed charge of the office of Principal 
from Mr. A. R. Wadia on tlie Gth October 1938. 

II. Convocation. — TJie Twenty-first Annual 
Convocation for conferring degrees was held on 
the Gth October 1988, His Highness the Chan- 
cellor, presiding. Tlie Rev. C. F. Andrews 
delivered the Convocation Ad dress . 

HI. Extension Lectures. — Dr. C. IMinakslii, m.a., 
ph.D., Madras, delivered a lecture in English 
at Mysore on Some South Indian Bronzes ” 
illustra,ted with lantern slides. 

IV. Dej)utation to Co?ifjress and Conferetices . — 
(1) Dr. M. IT. Krishna, ivr.A., D.Litt., Professor 
of History, Maharaja’s College, Mysore and 
Director of Archseological Researches in Mysore, 
was permitted to attend the Indian History 
Cong7*ess held at .\llahabad on the Gth, 7th and 
8th October 193S. 

(2) Mr. V. Ragbavendra Rao, m.a., b.t., 

Lecturer in History, Maharaja’s College, Mysore, 
was deputed to attend the Historical \Veek 
celebrated at Kamshet (Dt. Poona) from the 
2nd to the 8th October 1938. 

* * 

Andhra University. — The Degree of Master 
of Science Honours has been conferred on 
(1) Mr. Bhaskararama Miirti for his thesis 
“ Chemical Investigations of Indian Medicinal 
Plants ”, (2) Mr. V. D. N. vSastri, for his thesis 
“ Study of the reactivity of the double bond in 
some substituted coumarines and geometrical 
inversions in acetylated coumaric acids ”, 

* sis HS 

University of Madras. — The Degree of Master 
of Science has been conferred on (Miss) S. 
Pankajam in consideration of the thesis entitled 
“ On some topics Connected with Boolean 
Algebra ”. 

:r: Jit ijr 

Outfits for Absorption Spectrophotometry : 
(Photographic, Visual, Photo-electric). — Much 
valuable information can be deduced from the 
absorption curve of a substance and in modern 
practice this is an accepted method for many 
biological assays ; (blood serum, cerebro -spinal 
fluid, tlie vitamins, etc.), for the identification 
and measurement of organic substances, dyes, and 
other colouring matters of food substances, etc. 
With the introduction of the spekker ultra- 
violet spectrophotometer by Adam Hilger, Ltd., 
the technique of absorption spectrophotometry 
has been made very convenient, speedy and 
accurate. A recent pamphlet issued by Messrs. 
Adam Hilger Ltd., London, describes in a very 
elegant manner the various outfits placed by this 
firm on the market for (i) ultra-violet spectro- 
photometry; (ii) visual spectrophotometry and 
(iii) photo-electric methods of absorption mea- 
surements in the ultra-violet ; the pamphlet also 
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serves as a useful guide to the choice of suitable 
apparatus for any purpose in view. 

* Jfs 

Diffusion Pumps for the Production of High 

Vacua. — We have received a new catalogue of 
these pumps, of the all-metal type, from Messrs. 
W. Edwards & C.b., the well-known firm of 
London. Mercury diffusion pumps provide the 
most satisfactory means of reaching very low 
pressures and even the smallest sizes have 
speeds at low pressures much greater than can 
be obtained by rotary pumps. Furthermore, 
they are extremely robust, have no moving 
parts to wear, and can be dismantled for clean- 
ing with a minimum of trouble. The range of 
diffusion pumps and accessories described in 
this catalogue, will be found to cover almost 
all the requirements, from small-scale laboratory 
work to large-scale industrial processes, wliere 
the lowest possible pressures and liighest pump- 
ing speeds are required. It should pros^e of 
interest to physicists, chemists, and works 
managers, in most industries. 

* * Jls 

Announcements. 

The Annual Conference of Medical Research 
Workers in India will be held in New Delhi 
from 12 to 17th December, under the auspices 
of the Indian Research Fund Association. 

International Union of Geodesy and Geo- 
physics. — The Seventh Meeting of tlie Inter- 
national Union will be held in Wbishington, 1).C. 
between 4-lG vSeptember, 1939. This will be 
the first meeting of the Union outside Europe. 
The meeting will be divided into seven sections, 
including meteorology. Purtlior <lota,ils regarding 
the meeting can be had from Dr. Tolm .X. Fleming, 
General Secretary, American CJeo])liy.sical Union, 
Departmeirt of Terrestrial Magnetism, 5241, 
Board Branch Road, N.W. Washington D.C. 

Seventh International Botanical Congress.— 
The Seventh International Botanical Congress 
will be held in Stockliolrn, Sweden, on July 17- 
25, 1940. 

The Congress will visit the botanical insti- 
tutions of the University and the Swedish 
College of Agriculture at Uppsala in addition to 
several botanical institutions in and near 
Stockholm. Visits will also be paid to Lund 
(Botanical Institute) and Goteborg (Gothenburg 
Botanical Garden). 

More detailed information may lie obtained 
from the Secretary, Dr. O. R. Florin, Riks- 
museum, Stockholm 50, Sweden. 

The Tenth International Congress of Military 
Medicine and Pharmacy will be held in Wasliing- 
ton D.C., from May 7-15, 1939. General Charles 
R. Reynolds, the Surgeon-General of tJje United 
States Army, will be the President of tlie Congress. 
Further details regarding the Congress can bo 
had from the Secretary- General (Colonel Harold 
W. Jones), Army Medical Library, 7th Street and 
Independence Avenue, Southwest Washington, 
D.O., U,S,A, 
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International Acetylene Congress. — The Tliir- 
teentli International Congress of Carbide, Acety- 
lene, Oxy- Acetylene Welding and Allied Indus- 
tries will be Ijeld in Munich, Germany, from 
June 25 to July I, 1939. The three preceding- 
congresses were held in Zurich (1930), Rome 
(1931), and Ijondon (1930). 

The purpose of the Congress is to promote 
and discuss all questions of scientific, technical 
and economic nature wliich are related to the 
preparation and uses of calcium carbide, of 
acetylene, and of the oxy-acetylene process. 

Dr. Schmitz, Chairman of the Board of Directors 
of T.G. Farbenind ustrie, will preside at the 
Congress. OHicial inquiries should be directed 
to the Ohice of the Congress in Berlin- hhledenau, 
Bennigsenstrasse 25, Berlin, Germany. Bectures 
and reports should be sent to tlie OCfice of tlie 
('ongress by .February 1. 1939, 

GJie Soci-etary, Central Board (.>f Irrigation, 
writes Waterlogging and Land Reclamation 
are two of the subjects which have been under 
consideration by tlie Board since its institution 
in 1930 and as there are many problems con- 
nected therewith, which still remain unsolved, 
they will probably continue to be discussed annu- 
ally by tlie Board and its research committee. 
In order to ascertain the present state of know- 
ledge, to compare conditions in various parts of 
India and to decide what further investigations 
are necessary and the lines on which tliey should 
be undertaken, the Board prepared two question- 
naires entitled “ Questionnaire on conditions 
predisposing to harmful soil saturation which 
may ultinrately result in waterlogging ” and 
“ Questionnaire" on Land Reclamation These 
were prepared with the assistance of Dr. .E. 
Mackenzi e-Taylor, m.b.e., Director, Punjab 
Irrigation Research Institute, and his staff 
and the replies to tlie questions which they pro- 
vided, together with those supplied by OITIcers 
in other Provinces, were discussed by the Board 
and its Research Committee at their annual 
meetings in. 1930 and 1937. 

At its last annual meeting the Board decided 
that the questions and final replies accepted by 
the Board should be printed and published as 
“ Notes on Waterlogging and Land Reclamation 
in the Form of a Questionnaire 

The Secretary of the Board will be glad to 
receive further information on any of the problems 
dealt with in this publication or to provide 
furtlier detailed information if reipiired. 

According to a press communique issued by the 
King George Thanksgiving (Anti-Tuberculo- 
sis) Fund, a medical Post-graduate course will be 
held at the All-India Institute of Hygiene and 
Public ITealth. Calcutta, from January 30 to 
February 25. 1.939. No admission or tuition fee 
will be charged. The course is open to registered 
medical practitioners whether in Government 
service or otherwise. There are 30 vacancies for 


the course. Selected candidates will be paid single 
II class railway fare, to and from Calcutta, up to 
a maximum of Rs. 100 per head. Applications in 
tlie prescribed form should reacli the Secretary 
before December 10, 193S. 

:I: :!: :}: 

Wo acknowledge with thanks tlie receipt of 
the following : — 

“ Agricultural Gazette of New South Wales.” 
Vol. 49, No. 10. 

“ Journal of Agricultural Research,” Vol. 57. 
Nos. 4-(). 

“ Monthly Bulletin of Agricultural Science 
and Practice,” Vol. 29, No. 9. 

“ Agriculture and Live-stock in India,” Vol. S, 
No. 5. 

“ The Philippine Agriculturist,” Vol. 27, 
No. 5. 

“ Journal of the Roval Society of Arts.” 
Vol. 80, Nos. 4479-S2. 

“ Biochemical Journal,” Vol. 82, No. 9. 

“ Biological Reviews.” Vol. 13, No. 4. 

“ (Hiemical Age,” Vol. 39, Nos. 1004-1008. 

“ Journal of Oliemical Physics,” Vol. 0, No. 10. 

“ Bericlite der deutschen chemischen Oesell- 
schaft,” Vol. 71, No. 10. 


“ Journal de 
Nos. 8-9. 

Chemie Physique,” 

Vol. 

3t, 

“ Experiment 
Nos. 3-4. 

Station Record,” 

Vol. 

79, 

“ Transactions of the Faraday 
Vol. 34, No. 210. 

“ Indian Forester,” Vol. 54, No. 11. 

Society,” 

“ Forschungen 

und fortschritte, ” 

Vol. 

1^0 


No. 29. 

“ Medico-Surgical Suggestions,” Vol. 7, No. 10. 

“ Calcutta Medical Journal,” Vol. 31, No. 5. 

“ Review of Applied Mycology,” Vol. 17, 
Nos. 9-10, 

“ American Museum of Natural Tlistorv,” 
Vol. 42, No. 3. 

“ Nature,” Vol. 142, Nos. 3595-99. 

“ .Tournal of Nutrition,” Vol. 10, No. 4. 

“ Proceedings of the Royal Society of Edin- 
burgh,” Vol. 53, Part 2. 

“ Research and Progress,” Vol. 4, No, 0. 

“ Canadian Journal of Research,” Vol. 10, 
Nos. 8-9, 

“ Science Progress,” Vol. 33, No. 130. 

“ Indian Trade Journal,” Vol. 131, Nos. 1080- 
89. 

“ Indian Journal of Veterinary Science and 
Animal Husbandry,” Vol. 8, Part 3. 

Catalogues. 

“ Outfits for A))sorption Spectrometry and 
Spectro graphic Outfits. ” (Adam Hilger Ltd., 
I jondop , J uly 1 938 ) . 

“ New Scientific and Technical Books, ” 
(Cdiapman Hall Ltd., London). Autumn 
1938. 

“ Monthly List of Books” (Weldon and Wesley), 
September, 1938. 

“ Diffusion Pumps for tlie Production of 
Higli V<acua ” (W. Edward and Co., London). 
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National Academy of Sciences, India : 

August 1938. — Jagraj Behaei I.al : Chemical 
ExammaUon of the Fruits of Physalis pemviana 
or Cape Gooseberry, Pari III. J. Dayal : A New 
Trematocle, Gor^jotrema barbins N. Gen., N. Sp., 
from a Fj-eskAVater Fish. Bai-bus sarana. M. A. FI. 
SiDDiQUi and Ji. Y. Singh*. The Fate of the Duct 
of Cuvier in Man and Certain Other Mammals. 
P. Samt'ELS Ladl : Certain Modlficatiojis of 
Dedel'lnd’s Theoretn of Continuity. R. D. 
ViDVARTHi : Neu' Avian Tremaiodes {Family 

Diplostomidce) from Indian Birds. A. C. Banerji 
AND P. L. Bhatnag.ar : The Sohdioyi of Certain 
Types of Differential Equations. 

October 29. — B. P. Pande : On Two Neiv Trema- 
todes from Indian Cyprinoid Fishes with Remarhs 
on the Genus Allocreadium looss. B. P. Pande 
A Neic Strigeid Tremaiode of the genus Crassiphiala 
V. Haitsma, 1925 (Family: Diplostomidce Poirier) 
from an Indian Kincf-Fisher. Sukhdeo Bihari 
Mathite : .4 Note on the Telescope Method for 
Determinmg the Focal-length of Lenses and Mirrors. 
K. B. Mathur and G. B. Toshniwar : 

Ionization in June 1938 at Allahabad. Jagat 
Narain Tayat. and S. B. Dutt : Chemical Exami- 
nation of the Essential Oil o/Ocinium caniim sims. 

Indian Academy of Sciences: 

October 1938. SECTION A. — Kunwar 
Mahendra Pratap Singh and Sikhibhushan 
Dutt *. Dyes derived, from Chrysoquinone . — A 

number of dyes closely aDalogous to those deriv- 
ed from phenanthrene have been prepared and 
their properties studied. B. D. Desai and 
M. Rkhl.as : Studies in the Friedel-Crafts Reaction. 
Part IV. — The Action of Acetyl Chloride and 
Acetic Anhydride oyi Resorcinol and its Dcrivaih'cs. 
An Evidence for y- Substitution in the Resorcinol. 
Nucleus. Von Adfred Moessner and A. Gloden*. 
Diophantische Probleme. (The late) N.W. Hirwe, 
1\. N. R ana AND (Miss) Iv. D. G.\vank:ar : Deriva- 
tives of Salicylic Acid. Part XIII. — Chloro-salicyVic 
Acids and Their Methj/l Esters. — Convenient 
methods have been vorked out for the preparation 
of 3-cblorosalic.ylic acid, 5-chlorosalicylic acid, 3-5- 
dichloro-salicylic acid, and their methyl ethers. 
S. Rangaswami and T. B. Seshadri': Nxiclear 
Methylatioyi of Resacetophenone. Preparation of 
ethylresacdophenone ayid Its Derivatives . — Vdth 
methyl iodide and methyl alcoholic potash, 
resacetophenone undergoes nuclear niethylation 
in the 3-position and that the hydroxyl group in 
the fourth position gets esierified. S. Banga- 
SWAMI : A Fine Adjustment Device for Use loith the 
Micro-Dinyias Apparatus. Inder Chowla : Geyie- 


raJisaiion of a Theorem of Didcsoyi. V. R. 
Thiruvenkatachar : Note oyi IIar}>io)iic Func- 
iioyys. S. Cnowr.A : .4 Remark o)i g {/G. 

Minakshi SiTNDARAiM : On an Infiyiite System of 
Non-linear Integral Eqmdioyis. 

October 1938. SFX’TTON B.— A, Bama- 

KRISHNA B.eddy : The Developmemt of Aiturayi 
Kidyiey. Part I. The Development of the Meso- 
nephros of Bdiacophorus maculatiis, Boulenger. 
N. L. Sharma : Felspars from the Pegnidlite.s of 
Kodarrna, Bihar. Bamdas Menok : Two Neiv 
Species of Pachytroctidcr, (Copeognatha) nnfh a 
Note on the FayyiUy. M. Krishna Menon : 
The Early Larval Stages of Turn Species of 
Palaemon. S. M. Das : On Ecteinascidia 
bombayensis N.Sp. ( A Neu) Ascdliayi from 
Bornbay). B. N. Singh, K. N. TjAL and K. 
Prasad : Phoiosyyithetic Sjyecificity m BN at i oyi 
to Biocheyyiic CoyisiitutUni of Leaves. (I. N. 
Bangaswami Ayyangar and K. Kunhi 'KR.rsir- 
nan Natmbiar : A " Tiny ' Sorghum. G. N. 
Bangaswami Ayyancjar, V. Panduranga Rao 
and T. Venkataramana Reddy : The Occur- 
rence and Inheritance of I-^urpte Anthers iyi Sorghum. 
B. N. Singh and S. Prasad : The Effect of 
Chloriyie in Relation to Age upoyi the Gronlh and 
Composition of Wheat. M. S. Bandhawa : 
Observatioyis oyi Some Zygnemales froyn Northern 
lyidia. — Part II. V. Hanganathan and B. N. 
Sastri : DigestihiiUles of the Proteins of Bengal 
Grayyi, Cicer arietinum Limi. 


Society of Biological Chemists, India: 

Bombay. 30/7i August 1938. — A. Fernandez ; 
The Excretioyi of Vitaynin C in Urine amd the 
State of Satiiratioyi in Noryyial Lndivkluals in 
Boyyibay. 

Indore. Septeynber 1938. — K. A. Pat- 

wardhan : The Disposal and Utilisation, of Horse 
Dung ayid Stable lAtter by Composilng ; 22nd Se'p- 
teyyyher 1938. — S, S. Deshrande : Essmdial Oil 
froyyi Floivers of Meyidhi ayid Laboratory Syyilhesi.s 
of Products occurring iyi Plants. 

Cawnpore. 107;i September 1938. — A. N. Bag : 
Membrane Peryn cab ill ty . 

Bangalore. \Wi September 1038. — A. K. 
V'egnanarayana Iyer : Cloves ; ‘SOth October 
193S.~V. RanganathaN : The Availahlity of 
Calcium and Phosphorus in a Few Typical lyidian 
Diets. Iv. Ganapathi : The Cheryiotli crapy of 
Bacterial Infectioyi. A. L. Sundara Ba<) : Nitro- 
gen Fixation at Laboratory Teyyipcratures and Us 
Probable Significance hi Agriculture. Y. Banga- 
NATHAN AND Y. Y. S. B au: Effect of C aid uni on 
the Biological Value of the Proteins of Indian Diels, 


Errata. 

Vol. VII, No. 5, November 1938, Page 231 — 

Column 1, 2nd line from the bottom of 1st para: for “nitrate” read “nitrite”. 
Column 2, 2nd para, line 2 : for “potassium nitrite” read “potassium nitrate”. 
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Protection for Indian Sericulture. 


T he Tariff Board have now completed 
their enquiry into the present condition 
of the Indian Hericultural Industry, and 
their report is awaited with anxious interest 
by all who have realised the importance of 
the industry to India. 

The production of raw silk in India is 
confined at present to Mysore, Bengal, 
Madras and Kashmir. The industry is also 
practised in a few villages in Assam and 
the Punjab. The total silk ].)roduction to- 


day is approximately : 

.Lbs. 

Mysore 

800,000 

Bengal 

500,000 

Madras 

115,000 

Kashmir 

250,000 


To the above may be added about 4,000 lbs. 
produced in Assam and the Punjab. 

The total consumption of silk in India at 
the present time may be taken at about 
42 lakhs of pounds, including about 25J 
lakhs of pounds of imported foreign silk. 

Conditions in India are favourable for 
silk production ; and if adequately protected 
from aggressive foreign competition during 
the period of re-organisation, the Indian 


production of silk can be developed to meet 
the entire Indian demand. The Tariff 
Board in 1933 reported : 

We are satisfied that the climate of 
great portions of India affords facilities for 
the cultivation of mulberry, and for the 
rearing of silk-woims'’ (p. 136). 

We are equally satisfied that the in- 
dustry cannot exist without protection, 
much less develop rapidly (p. 140). 

It is not easy to put the case for protection 
better or more convincingly than has been 
done in Cliapter XII of the Eeport of the 
Tariff Board of 1933, which may be regarded 
as a classic on the subject. It proves con- 
clusively that the Indian Silk Industry 
satisfies the Fiscal Commission’s require- 
ment to qualify for protection, that the 
industry should not only have an important 
place in the country’s economic life, but 
should be one for which the country has 
special advantages ; that its present position 
should be such that it cannot exist without 
protection against foreign competition ; and 
that if protected adequately during the 
period of development, it should be capable 
of maintaining itself in fntpre wthopt 
protection. 
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Though their findings on essential facts 
were correct, the Tariff Board s recommenda- 
tions were unfortunately timid and inade- 
quate. At a time when intense foreign 
competition was causing a rapid and con- 
tinuous fall in prices, they recommended the 
levy of a specific duty of Es. 2-6-0 per 
pound on imported silk, or in the alternative, 
a duty of 50% ad valorem whichever was 
higher. Even as the Government of India 
were considering this recommendation, it 
had already become inadequate ; yet, the 
Government of India, while recognising the 
title of Sericulture to x)rotection sanctioned 
a measure which fell much short even of this 
proposal. They sanctioned a duty of 25% 
ad valorem, plus a specific duty of Ee. 0-14-0 
per pound of silk, which on the prices then 
prevailing, worked out to a total of about 
Es. 1-10-0 per pound. As the ex-duty 
price of foreign silk had by then droi)ped to 
Es. 3-11-5, that silk could be bought in 
Indian markets at Es. 5-6-0 while according 
to the Tariff Board's own finding Indian 
Charalca silk of competing quality could not 
be offered at less than Es. 6-2-6, and Indian 
Filature silk at less than Es. 6-10-9 per 
pound. The result, as may be expected, was 
that the duty has been found too low to be 
effective as protection, and that Indian 
Sericulture exposed as it is to the full blast 
of foreign competition, has not been able to 
organise itself. The attack is now from the 
State-aided sericulture of Japan, and is 
ruthless in character. Though Indian Seri- 
culture has been putting up a gallant fight 
for its existence — it has been steadily losing 
ground, and is in greater danger to-day than 
it was five years ago. 

The present Tariff Board has been ap- 
pointed to review the situation and to sub- 
mit fresh proposals in the light of five years’ 
experience. From the very complete ques- 
tionnaire issued by them, it is evident that 
they wish to ascertain whether, and if so to 
what extent, the Indian Sericultural Industry 
has responded to the '' protection ” extend- 
ed to it during this period, and whetlier the 
Governments concerned have taken ade- 
quate action in the discharge of their corre- 
lative duty to stimulate and organise it 
under the shelter of this protection. 

There can be no possible doubt that the 
silk indiistry of India has suffered a serious 
set-back during the past five years. We 
have not to hand figures relating to other 
States and provinces, but the shrinkage of 


the mulberry area in Mysore, which produces 
about half the total Indian output, may 
perhaps afford an indication of the extent 
of this loss : 



Acres 

1933-34 

32,869 

1934-35 

30,228 

1935-36 

28,528 

1936-37 

25,131 

1937-38 

26,500 


This contraction has taken place in spite 
of the Mysore Government’s utmost efforts, 
and the stout-hearted optimism of the 
Mysore peasant, sin][j)ly because the so-called 
protective duty gives no protection at all. 

For real protection, the duty should at 
least bridge the gap between the cost of 
production of the article at home, and the 
price at which the competing foreign product 
is offered for sale, at any rate in home 
markets. Whether the diity in any case 
does bridge the gap is a i)oint of fact, not of 
degree, and certainly not of opinion. A 
partial bridge may be evidence of good 
intention, but is not protection. It is like 
leaping a chasm, just a trifle short. In- 
adequate protection is appreciably worse 
than no protection at all, for it lures men 
to their loss by creating an illusion of safely. 
In the present case, in spite of the so-callcd 
protection granted by the Government of 
India — and partly no doubt even because of 
it — the area under mulberry in Mysore has 
steadily dropped from 32,869 acres in 
1933-34 to 26,000 acres in 1937-38. This 
drop has not been due to any competing 
crop or occupation, but directly to failure in 
fact to protect. 

When it is admitted, as it is by the Tariff 
Board of 1933 in their report, and by the 
Government of India in accepting it, that 
the silk industry is one wl}ich can and ouglit 
to be protected, the only issue now before 
the Tariff Board and the Government of 
India becomes narrowed to this : — 

What should the duty be to operate as 
a real protection ? 

The answer depends essentially on the 
cost of production of the grade of Indian 
silk which can compete with foreign imports. 
The quality should be as good as that of 
competing foreign silk. This means, that 
we have to take the cost of production of 
Indian silk in Filatures of modern type. 
The cost of production in the crude CJiaraka 
now generally in use, is of course lower, but 
GharaJea silk is defective, and has no future, 
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Owing to the. changed character of th(‘ 
Indian demand as a result of the impact of 
foreign imports, Charaka silk has definitely 
lost favour, and is maintaining a precarious 
foothold by a ruinous saerilice in indces. It 
has no chance of survival. Therefore, the 
problem is not now one of protecting Charaka 
silk. Cliarakas are bound to go ; and if 
Filatures do not take their place. Sericulture 
will go with them. Filatures are essential 
to tlie stability of Indian Sericulture as they 
alone can make an elfective demand for 
cocoons, and as they alone can meet the 
competition of foreign silk and vsatisfy the 
requirements of the Indian weaver. 

We shall now state what we mean by an 
effective demand for cocoons. For cocoons, 
as for other goods, there is a return, below 
which the producer will not consent to 
produce. The last Tariff Board, after going 
carefully into this question, found Ke. 0-5-6 
a pound a reasonable price. This estimate 
was by no means too generous, for the 
barest cost of production in Mysore and 
Kollegal is about Ee. 0-4-5 per pound, not 
taking into account remuneration for the 
work of the family. The production of 
cocoons by an average family may be taken 
at about 550 lbs. a year, which, if the 
cocoons realised Ke. 0-5-0 a pound, would 
add about Ks. 20 a year to the family 
budget — not a very attractive return for a 
year’s almost continuous work, but one 
whicli, in the pecnliar cireuinstances of the 
case, has been found just enough to prevent 
the family from giving up the industry. 
That Ke. 0-5-0 per pound is the minimum 
price at which cocoons will continue to be 
produced, receives convincing corroboration 
from the statistical figures. 

In spite of the ‘‘Protection” granted in 
1934 the price of cocoons remained as a rule 
below Ke. 0-4-0 per pound till the end of 
1936, and during this period the acreage 
under mulberry fell from 32,869 to about 
26,000. In 1937, the prices went up, and 
fluttered at a level above live annas. 
During this brief and fitful prosperity, an 
additional area of about 2,500 acres was 
planted with mulberry. About the middle 
of 1937, the prices showed a downward 
tendency and in October of that year drop- 
ped sharply below the 5 annas level. They 
have moved down grade, and are yet round 
about 4-J- annas. ■ This sharp decline resulted 
almost immediately in the neglect and even 
abandonment of the new plantations. 


This indicates : 

(1) Wlien the price of cocoons rises above 
live annas per pound, tliere is a tendency 
towards expansion of the mulberry area. 

(2) When it falls below that level, there is 
a tendency towards contraction. 

It is needless to say that the area under 
mulberry is a sure index of Sericulture. 

A price of five annas per pound is there- 
fore the minimum below which the average 
rearer will have no inducement to produce 
cocoons. We have also explained why 
Filatures are essential to the industry. The 
irresistible conclusion is that there can be 
no effectful protection of the industry, unless 
Filatures are placed in a position to pay 
Ke. 0-5-0 per pound for cocoons. In other 
words, the pitch of the protective duty 
should be adequate to raise the price of 
Filature silk to a kvel such as would enable 
Indian filatures to pay five annas a pound for 
their cocoons and to make a reasonable 
manufacturing profit. According to careful 
estimates, the cost of production of a pound 
of Filature silk in India works out to 
Ks. 7-0-0. Adding to this 6^ % for inci- 
dental and selling costs, we reach a fair 
selling juice of Ks. 7-7-0 per pound. 

To arrive at the protection necessary, we 
have to ascertain the ex-duty price of im- 
ported silk. The safest way of doing this 
would be to take the actual price of foreign 
silk in Indian markets, and work back by 
deducting the duty and other charges. A 
fixed Tariff valuation lik(‘ that nowin vogue 
is obviously inappropriate. Kor would it 
be safe to rely on invoices alone, unchecked 
by comjiarison with selling prices in tli(‘ 
markets of India obtairunl from the Ohambeis 
of Commerce, Silk Associations, Depart- 
ments of Industries and Commerce and other 
reliable sources. 

We are convinced that the Indian Silk 
Industry is in greater danger to-day than it 
was in 1933, l)ecause it has to live against a 
far deadlier competition. 

We are of o])inion that the following 
measures are necessary : 

(1) The import duty should be raised 
sufficiently to prevent foreign silk from 
selling in India at prices lower than the 
cost of production of Indian Filature silk. 

The average selling price of Jax)anese silk 
to-day is Ks. 6-4-0, which would give an 
ex-duty price of Ks. 4-4-9. A sufficient 
duty on this basis would be Ks. 7-7-0 minus 
Ks, 4-4-9 or Rs, 3-2-3, Since we do nof 
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know the trend of prices of foreign silk, it 
may be better to adopt a formula than to 
fix a specific duty. The formula may take 
some such form as this : 

E»s. 7-7--0 minus ex-duty price of foreign 
silk plus (or minus) correction to ex- 
change. An alternative would be a 
specific duty providing a margin to 
cover fluctuations. In this case per- 
haps Its. 3-12-0 may not be excessive. 

(2) The same rate of duty should be 
levied on silk yarn, thrown silk, spun silk 
and wrought silk of all descriptions. 

(3) The duty on silk piece-goods should be 
correspondingly raised. 

(4) Protection should be granted for a 
period of not less than ten years, to give the 
industry sufficient time to re-crganise itself. 
A shorter period would not suffice as 
some of the measures to be taken, such as 
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the substitution of tree for bush in mulberry 
cultivation, would require time to yield 
results, and the organisation of the industry 
has to be wrought out with a rural and 
conservative population. 

(5) Indian silk should get imperial prefer- 
ence as it is a resource of the first import- 
ance in peace and in war. 

The Japanese competition is now taking 
a form which bids fair to throttle the Silk 
Throwing Industry ; and obviously the next 
industry to be attacked will be hand-loom 
weaving. Protection to Sericulture proper 
is essentially protection to silk throwing 
and hand-loom weaving. The fact that 
there are about 60,000 hand-looms produc- 
ing annually about 10 crores of rupees 
worth of goods, raises protection for silk 
into a measure of all-India importance. 

N. Kama Eao. 
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T he XVIth International Congress of 
Physiologists in Zurich, August 14-19, 
1938, marked the 50th anniversary of the 
first Congress which was also held in 
Switzerland. Every effort was made to 
provide the physical equipment and sur- 
roundings necessary for the fulfilment of 
the purposes of the meeting and in tliis the 
Committees w'ere uniformly successful. The 
space made available in the splendid 
buildings of the Technische Hochschule 
and the Universitat served admirably as 
a setting for the scientific sessions and the 
discussions ; formal and informal, which are 
so vital a part of an international congress. 
Approximately 1,400 persons were registered 
and four-fifths of these were present. The 
lectures, demonstrations, and film presenta- 
tions were well attended by enthusiastic 
groups. 

At the opening session, tribute was paid 
to the surviving participants of the first 
Congress. Throughout the rest of the week 
eight morning or afternoon scientific 
sessions were held in five sections simul- 
taneously. Of these it will only be possible 
to mention fields of physiology which were 
represented. Certain sessions, which 
attracted great interest, .were given over 
to general discussions of chosen topics, be- 
ginning with special introductory addresses. 
These general discussions included those 
on the following subjects ; 


Function of the parts of the renal excretory 
system, intermediary metabolism (role of 
dibasic acids, yellow ferment, free radicals), 
sterols, hormones, anterior hypophyseal 
hormones, choiinergy and adrenergy, respi- 
ratory reflexes, respiration in fetal life, 
function of the adrenal cortex, cell para- 
meters, connection of local metabolism 
with circulatory regulation, phainiacology 
and the permeability of the skin to pharma- 
ceuticals, potential poisons, nutrition, 
electro-acoustic analysis of speech. 

Furthermore, in the regular sessions, 
certain subjects which received a considerable 
amount of attention were : heat regulation, 
the role of iron and protein in anemias, 
circulation and the circulatory system, fat 
chemistry and metabolism, metabolism of 
carbohydrates and ascorbic and pyiuvic 
acids, muscle and nerve physiology, glandular 
secretion, protein chemistry and metabo- 
lism. 

A business meeting at which it was voted 
to hold the next International Congress in 
England, concluded the formal programme 
of the week. It is safe to say that each of 
the participants returned home with a 
renewed appreciation of the part the 
International Congresses play in furthering 
the united advance in the intensely interest- 
ing and complex field of the physiological 
sciences. 

‘Eolijn D. Hotchkiss, 
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Schwann’s Cell-Theory. 

The Basis of One Hundred Years Investigation of Vital Processes. 
By Everett White Melson. 

{Bauseh d* Lonib Optical Co., Roeliesier, Neiv York.) 


?TiHE cell-theory, which Theodore Schwann 
gave us one hundred years ago, has 
been followed by such a wealth of confir- 
mation that w'e are justified to-day in 
rating it as the most fundamental concept 
in the wdioie science of modern biology. 
Botanist, zoologist, physiologist and ]jathn- 
logist study the cell in their search for the 
vital phenomena wdiich take place there 
during health and disease. 

The cell-theory has brought us, over the 
course of time, to some tremendous impli- 
cations, involving the mechanism, the 
chemistry and the physiology of reproduc- 
tion ; further studies on the origin and 
evolution of species, and on those forces — 
both internal and external — which affect 
the rise and fall of racial stocks. Since 
evolution is essentially a change in the 
hereditary endowmient of succeeding genera- 
tions, the units of heredity are the only 
ones that are likely to prove useful as 
units of evolution. 

Dobzhansky says : — 

“ By far the greatest achievement of genetics 
to date is the establishment of the fact that the 
hereditary materials transmitted from parents to 
offspring are composed of discrete particles known 
as genes,” “ Genes have their physical abode in 
the microscopical cellular elements known as 
chromosomes.’ ’ 

The great scope of present investigations 
on the cell may be traced to the work of 
Schleiden and Schwann, whose names have 
been euphoniously Dissociated, since 1839, 
with the development of the cell-tlicory. 
Schwann overshadows all others, practi- 
cally to exclusion, when the history of the 
cell concept is under consideration. Since 
he was a great man, however, it is not 
surprising to find that lie acknowledges a 
debt to a number of men in many Helds. 
His contribution was one of synthesis ; of 
weaving the mass of indigestible material 
into a stimulating generalization. 

Various candidates appear to have had 
just claims to having first seen the cell. 
To Eobert Hooke, mathematician, astro- 
nomer, physicist, chemist and physiologist, 
is credited the first published account of 
the cell. This appeared in his Micro- 
graphia in 1665, a volume y^hich ranged 


over the entire field of natural objects 
animate and inanimate and which, hici- 
dentally, contains the first illustiation of 
a compound microscope, altliougli it w’'as 
invented eighty years before Hooke’s 
observations. He might have advanced 
the cell concept materially if his roving 
genius had not shifted vso continuously. 
Swammerdam, a Hutcdi investigator, saw 
the blood eoi'puscles of the frog in 1653, 
but liis work was not published until 1738, 
long after his death. His description lacked 
the clarity of Hooke’s W’ork. 

In 1661, Malpighi wrote Borelli two 
letters describing the air sacs in the lungs 
with their capillaries, and in 1670 his 
Anatom-y of Plants was published contain- 
ing a deseri])tion of cells more accurate 
and significant than Hooke’s. He found, 
according to Huxley, that the walls of the 
cells could be separated and he regarded 
them as independent entities, although they 
wore units wliich coalesced to make up the 
plant as a whole. He called them utri- 
culi ” or “ saeculi ”, mentioning them 
repeatedly in his descriptions of the diff- 
erent parts of plants and illustrating tliem 
in pictures. Maliuglii was the first real 
histologist, both of plants and animals, 
corpuscles of the kidney and spleen being 
named after him to-day, hut it is evident 
he regarded cells as of small imx^ortance. 

Van Leeuwenhoek gave the first accurate 
and extensive description of tlie bleed 
corpuscles in 1674, using them frequently 
in his work as a standard of size for minute 
observations. He also described the sperm, 
resolved some of the tissues into cellular 
units, and recognised the. cross- striated 
fihrillse of muscle. In 1759, Wolff gave 
X)roof that he saw the cells of both x^^ants 
and animals, x>ointing to the correspondence 
between them. Huxley refers to Wolirs 
Theoria Generation is as follows : 

“ Wolff’s doctrine concerning histological dev- 
elopment is shortly this. Every organ is com- 
posed at first of a little mass of clear, viscous, 
nutritive fluid, which possesses no organization 
of any kind, but is at most composed of globules. 
In this semi-fluid mass, cavities are now dev- 
eloped, these, if they remain rounded or poly- 
gonal, becoine the subsequent cells — if they 
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elongate the vessels ; and the process is identi- 
cally the same, whether it is examined in the 
vegetating point of a plant, or in the young 
budding organs of an animal. Both cells and 
vessels may subsequently be thickened by 
deposits from the nutritive fluid. In each case 
they are mere cavities, and not independent 
entities ; organization is not effective by them, 
but they are the visible results of the action of 
the organizing power inherent in the living 
mass, or what Wolff calls the ‘ vis essentials 

A mass of data continued to accumulate 
from various men. Among tlicse may be 
mentioned Troviranus, Ileusinger, Prevost, 
Milne-Edwards, Hodgkin, Bauingartiier, 
Arnold and Valentin. They undoubtedly 
saw cells and probably the nuclei of cells 
but the significance escaped them. 

But to Eene-Joachim-Henri Dutrochet, 
wlio obtained his medical degree in 1806, 
at the age of twenty-nine, goes the credit 
for a statement of sacli clarity concerning 
tlie cell that ho cannot he passed over in 
any history of the theory. Retiring from 
practice, broken in lioalth, following his 
service as an army surgeon with Joseph 
Bonax)arte, in Spain, he devoted himself to 
science, most of his papers being sent to 
the Paris Academy of Sciences. Although 
his greatest contributions were in the field 
of plant physiology, ho made important 
contributions to embryology and histology. 

His microscopic studies for the years 
1822 and 1823 were assembled into a mono- 
graph and published in 1821 under the title : 

Recherches anatomique et 'pJiysiologiq tie 
snr la strucHire intime dcs animanx et des 
vegetauXj et sur leur moilliie, ” 

From Eielks translation we learn the- 
following : 

“ I must repeat here that which I have stated 
above regarding the organic texture of plants : 
we have seen that plants are composed entirely 
of cells, or of organs which are obviously derived 
from cells ; we have seen that these cells are 
merely contiguous and adherent to each other 
by cohesion, but that they do not form a tissue 
exactly continuous. The organic being has 
appeared to us, therefore, to be composed of an 
infinite number of microscopic parts, which are 
related only in proximity. Now the observa- 
tions on animals which we have just described 
obviously confirm this view. 

“ In the organs of vertebrates, the globular 
corpuscles are so small that it is impossible to 
know whether they are solid or vesicular bociies ; 
but in molluscs that is very easy to determine. 
When one examines microscopically the tissue 
of the liver, the testis or the salivary glands of 
Helix or Limax, one sees that these secretory 
organs are composed, like those of vertebrates, 
of little globular bodies assembled in a confused 
juanner ; bqt t^ere these little bodies are not 


[ Cnrreni 
Science 

so excessively small. They are indeed quite 
large (for microscopic objects) and one can see 
in the clearest manner that tliey are vesicular 
bodies or true cells, the walls of which contain 
other very minute corpuscles. ” 

Dutrochet say.s farther : 

One can therefore draw the general conclu- 
sion that the globular corpuscles which make 
up all the organic tissues of animals are really 
globular cells of an extreme smallness, which 
are united only by cohesion. Tims all tlie 
tissues, all the organs of animals are really only 
cellular tissue diversely modified. Tliis uni- 
formity of ultimate structure proves that organs 
really differ from one another only in the nature 
of tlie substances which are contained in the 
vesicular cells of which they are composed. All 
of the organic tissues of plants are made of cells 
and observation has now demonstrated to us 
that the same is true of animals. ” 

Dutrochet lias established the anatomical 
identity of the cell and went on to its 
physiology in another passage : 

“ It is within the cell tliat the secretion of 
the fluid peculiar to each organ is effected. 
These fluids are probably transmitted by transu- 
dation into the excretory canals. Thus the 
cell is the secreting organ pai' excellence. It 
secretes, inside itself, substances wliich are, in 
some cases, destined to be transported to the 
outside of the body by way of tlie excretory 
ducts, and in others, destined to remain witliin 
the cell which has produced tliem, tlms playing 
specific roles in the vital economy. 

“ In each organ the cells must have different 
characteristics, since siich different substances 
are secreted within them. In this connection 
one cannot help admiring the ]:)rodigious diver- 
sity of the jiroducts of living beings — a diversity 
which is even greater in the plant kingdom tlian 
in the animal kingdom, 

“ What a variety in the physical and chemical 
qualities of the living body arc organic solids ? 
Tlie membrane and the sliell of the bird’s egg 
are not formed by a real growth as tiue organic 
solids are : they are formed rather by tlie coagu- 
lation or liardening of certain secreted fluids. 
Microscopic examination reveals no organic 
texture in such solids formed by the hardening 
of secreted fluids. On the other hand, wdienever 
one finds an organic texture in the body, one can 
say without hesitation that tliat part was once 
alive, and that it has consequently been formed 
by true growth. Now an organic toxtui*e can be 
clearly recognised in all parts of feathers. The 
spongy substance is made up of a mass of 
globular utricles. It is true cellular or utricular 
tissue resembling the cellular tissue which is 
seen in certain paits of plants ; it is, in a way, 
an animal cork. ” 

While the. fflienomeiion of osmosis had 
been observed in isolated instances, it 
was neither understood nor applied in any 
way. Dutrochet made the discovery inde- 
pendently and applied it in fathoming the 
mechanism of cellular activity. IsTot con- 
tent with his nunierous obseryations, clearly 
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set down, he was eager to apply them to 
physiology as noted in this statement : 

“ The physiological connections which I have 
established between plants and animals make 
it clear that there is but a single physiology ; 
a general science dealing with the functions of 
living beings — functions which vary in their 
mode of execution but wliich are fundamentally 
identical in all organized beings. I hope that 
some day, out of these first attempts, there will 
be born a new science — general 'physiology. ” 

Certainly, as Gos>s says, the experiments 
of Detrociiet made the recognition of the 
cell as a structural, functional, and dev- 
elopmental unit a necessity. Only the 
nucleus is left out. 

It is not known wliethcr Schwann heard 
Datrochet'S papers at the Paris Academy, 
but both men presented material through 
the Academy. And Schleiden, in his Fliy- 
togenesis^ refers to Dutrocliet in a foot-note. 

Schleiderfs claim to glory is generally 
considered to rest on his recognition of the 
fact tliat increase in the size and number 
of cells is responsible for growth. Said he, 

“ Growth results both from the increase in the 
volume of cells, and from the addition of new 
little cells,” 

and after citing his evidence he says, 

•‘It is evident, therefore, that during growth, 
new rudimentary cells are formed which, by 
increasing in size, finally become cells such as 
those which liave preceded them in order of 
appearance and development.” 

Schleiden's paper on Phytogenesis, pub- 
lished in tlie same volume as Schwann’s 
work, by the Sydenham Society, is given 
Anth such circumlocution that it is scarcely 
recognizable in the clearly stated abstract 
of it found in Schwann’s work. 

In the opinion of Goss, the following 
statement of Schleiden should divorce him 
completely from all connection witli the 
cell-theory : 

“ The plant unfolds itself by the expansion 
and development of the cells already formed. 
It is this phenomenon especially, one altogether 
peculiar to plants, which, because it depends 
upon the fact of their being composed of cells, 
can never occur in any, not even tlie most 
remote form in crystals or animals. ” 

It is difficult to comprehend how Schwann 
obtained the inspiration he attributes to 
Schleiden, unless it was a desire to disprove 
the categorical statement that animals 
could not by the remotest possibility be 
made up of cells. Indeed, Schwann says, 

‘‘ The principal object of our investigations 
was to prove the accordance of the elementary 
parts of animals with the cells of plants.” 


As if tlie proof of likeness between plants 
and animals were insufficienl, Schwann 
finished his treatise with refutation of 
Scliloiden ’s statement concerning crystals 
using these words : 

“ The material of which the cells are composed 
is capable of producing chemical changes in the 
substance with which it is in contact, just as the 
well-known preparation of platinum converts 
alcohol into acetic acid. This power is pos- 
sessed by every part of the cell. Now, if the 
cytoblastema be so changed by a cell already 
formed, tliat a substance is produced which can- 
not be attached to the cell, it immediately 
crystallizes as the central nucleolus of a new 
cell. And then this converts the cytoblastema 
in the same manner. A portion of that which is 
converted may remain in the cytoblastema of 
new cells ; another portion, the c'ell-substance, 
crystallises around the central corpuscle. 

“ The cell-substance is either soluble in the 
cytoblastema, and crystallizes from it, as soon 
as tlie latter becomes saturated with it, or else 
it is insoluble, and crystallizes at the time of its 
formation, according to the laws of crystallization 
of bodies capable of inhibition mentioned above, 
forming in this manner one or more layers around 
the central corpuscle, and so on. ” 

In all Schwann's work his exposition is 
clear. ITis power to make generalizations 
is demonstrated in this statement of his 
cell-theory : 

“ The elementary parts of all tissues are 
formed of cells in an analogous, though very 
diversified manner, so that it may be asserted, 
tliat there is one universal i:)rinciple of develop- 
ment for the elementary parts of organisms, 
however, different, and that this principle is 
tlie formation of cells. This is the chief result 
of observations. 

“ The same process of development and 
transformation of cells within a structureless 
substance is repeated in the formation of all the 
organs of an organism, as well as in the forma- 
tion of new oi'ganisms ; and the fundamental 
phenomenon attending the exertion of productive 
power in organic nature is accordingly as follows : 
a structureless .substance is present in the first 
instance, which lies either around or in the 
interior of cells already existing, and cells are 
formed in it in accordance with certain laws, 
which cells become developed in various ways 
into the elmentary parts of organisms. 

“ The development of the proposition, that 
there exists one general principle for the forma- 
tion of all organic productions, and tliat this 
principle is the formation of cells, as well as the 
conclusions which may be drawn from this 
proposition, may be comprised under the term 
cell-theory, using it in its more extended signi- 
fication, whilst in a more limited sense, by. theory 
of the cells we understand whatever may be 
inferred from this proposition with respect to 
the powers from which these phenomena 
result. ” 

Puriug the year 1838, Schwann, in the 
couri=>e- of conversation with’ Schleiden. w^s 



270. Chloroplasts and' the Chlorophyll Content in Eu polyploid Fotms 


r Current 
\_S deuce 


informed of the latter's theories of cell- 
formation in plants. It struck Schwann 
that there were many points of resemblance 
between animal and vegetable cells. Two 
circumstances contributed to the rapid and 
brilliant result of Schwann’s subsequent 
observations. lie made the greatest use 
of the nucleus in demonstrating the animal 
cell while emphasizing that it was the most 
characteristic and least variable of its 
constituents. Schwann, following the v/ork 
of the botanists, devoted special attention 
to the development of animal tissues, dis- 
covering that the embryo, at its earliest 
stage, consisted of a number of quite 
similar cells. He then traced the meta- 
morphoses or transformations which the 
cells underwent, until they developed into 
fully formed tissues of the adult animal. 

He showed that while a portion of the 
cells retain their original spherical shape, 
others become cylindrical in form, and yet 
others develop into long threads, or star- 
shaped bodies, which send out numerous 
radiating processes from various parts of 
their surface. He observed that bones, 
cartilage, teeth, and various tissues become 
surrounded by firm cell walls of varying 
thicknesses, and finally, he explained the 


appearance of a number of the most typical 
tissues by showing that groups of cells 
become fused together, analogous to the 
development of tlie cell structure in plants. 
Schwann also studied metabolism and gave 
it its Greek derivaticn. 

His materialistic view of living matter 
made him a scientific missionary of the first 
rank ; liis errors in observation and his 
conclusions in regard to the nucleus make his 
work seem incomplete as compared with 
modern cytology, but it must be remembered 
that he knew nothing of mitotic division 
and the wdiole science of genetics with its 
cytologieal implications was in the distant 
future. 

Scliwann led off in the great attack in 
which the Protoplasmic Theory was later 
worked out by Mold, Cohn, Kolliker, 
Bischoff, Max Srdudtze and the physio- 
logist, Brucke. 


Hertwig-Campbell, The Cell, 

Trend in Modern Genetics, haiighl i vi . 

Historical Bachrround of Schwanni's Cell Theory, 
C. M. Goss. 

Jtaw MaleriaU of Hvolntion, Theodosius Dohzhansky. 
The Cell Doctrine, J. Tyson. 

The Cell Theory, Thos. H. Hu^dey. 


The Size and Number of the Chloroplasts and the Chlorophyll 
Content in Eupolyploid Forms Experimentally Produced. 

By Bontcho Kostoff. 

{Institute of Genetics j Academy of Sciences^ Moscoio.) 


I H my previous publications^’ -- ^ I have 

shown that eupolyploidy in plants condi- 
tions a series of hereditable changes. Some 
are '' directed, ” others are not. Directed, 
hereditable variations in plants which show 
an increase with the euploid increase of the 
chromosomes are : (1) the amount of the 
nucleolar substances (number of nucleolei, 
size, or both), (2) the size of the nuclei, 
(3) the amount of cytoplasm, (4) the volume 
of the cells, (5) the breadth of the leaves, 
(6) the thickness of the leaves, (7) the size 
of the ovules, (8) the size of the seeds or 


^ Kostoff, B., Chronica Botanica, 1938, 4. 

2 — ^ Jounml of Genetics, 193S (in the press). 

3 „ curr. Sci., 1938 1938, 7, 108. 

^ — , and Kendall, J. Gartenbauwissenschaften, 1934, 
Bd. 9 22—44. 

5 — ,"and Orlov, A. Ann, Bot., N,S., 1938, 2, N, 8. 


of the grains, (9) the dark green colour of 
the leaves, (10) the size of the anthers, (11) 
the breadth of stigmas and styles and (12) 
the length of all kinds of trichomes. With 
the euiiloid increase of the chromosomes 
the vegetation period (the period between 
sowing and flowering) is usually prolonged. 
Characters like the size of the plants and 
the size of the flowers are also influenced 
by the euploid chromosome alterations, 
but there is no correlation between euploicl 
chromosome alteration and the expressicn 
of these characters. In some cases the size 
of the plant increases with the euploid 
increase of the chromosomes, in other 
cases it decreases. The length of the 
flowers (corolla, calyx) vary in a similar 
way. The whole habitus of the tetraploids 
is coarser than that of the diploids, 
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The size of the chloroplasts seems to 
behave differently from the characters 
mentioned above. This is at least true 
for the higher plants, especially for Nicotiana 
and Solanum polyploids whicli I have 
studied. 

Considering the existing discrepancies 
ux3on this question we studied with Orlov 
the size of the chloroplasts in a large number 
of autotetraploid and allopolyploid plants 
in respect to their diploid ancestors. 
These studies show^ed that all polyploids did 
not have larger plastids, on the contrary in 
a few cases there was some tendency to 
decrease in the size of the chloroplasts in the 
experimentally produced polyploids. 

More recently, in applying colchicine 
and acenaphthene,®>'^>2 I obtained about 
thirty tetraploid and octaploid plants 
from about fifteen species and hybrids. In 
addition to the above-mentioned statements 
it was necessary to investigate the size of 
the chloroplasts in the octaploids that were 
not included in the previous studies. 

I took for these studies — Nieotiana 
alata — Sanderce diploid (2ti — 18), tetra- 
ploid {4:71 = 36) and octaploid {Sn = 72) 
forms obtained by colchicine treatment. 

Leaves of these plants were taken and 
kept for about 10 minutes in tap rvater 
(in a dish) for increasing their turgidity. 
Then the epidermis of the under-side of the 
leaves was torn by breaking the leaves. 
Epidermis '' skins ” were put on glass 
slides on a large dro]3 of water. I added 
then a drop of 2 % I -f K1 — solution and 
. put the cover glass. The excess of liquid 
was pulled out by blotting paper. In such 
' preparations the chloroplasts were distinctly 
stained, so that I could count them and 
, measure them very easily. The measure- 

• ments were made by Zeiss microscope, 

ocular 20 and objective oil immersion x 90, 
one ocular micrometer division being 1-1 
microns. The data obtained are given in 
i Table I. These data show that there is no 
significant difference between the size of 
I the chloroplasts in the diploid, tetraploid 

j and octaploid plants. 

! What might cause then the dark green 

colour of the leaves of the octaploids in 
comparison to that of the tetraploids and 


® Kostoff, D., Comnt. Rmd. Acad. Moscow, 
19S8, 19, 189-91. 

7 Curr. ScL, 1938, 6, 549, 552. 
s Ibid., 1938, 7, 8-11. 


diploids, and in tetraploids in comparison to 
that of diploids f In order to answer this 
question the number of chloroplasts per cell 
and the amount of chlorophyll per unit 
leaf surface Avere determined. 

I counted the number of the chloroplasts 
in the stomata board cells (in both together) 
of the 2/?, and S-n plants in preparations 
obtained by the above described method. 
Epidermis w^as taken from completely 
developed leaves, but not too old. The 
data obtained are given in Table II. They 
show' that 2n plants had on the average 
17 * 18 chloroplasts per a couple of stomata 
cells. Ail had 36-46 and Sn had 61-70 
chloroplasts. The number of chloroplasts 
per cell vary much more in the tetrajjloid 
and octaploid plants than in diploid jdants, 
a being 1-79, 4-80 and 6*94 and m being 
0-25, 6-73, and 0-98 in 2'n, An and Sn res- 
l)ectively. 

The leaves of the octaploids had larger 
cells and were thicker than those of the 
tetraploid plants as well as those of tetra- 
ploid plants in respect to the leaves of 
diploid plants. I cut out equal discs (2 
cm. in diameter) from leaves of 2n^ 4nand 
Sn plants for studying tlie relative amount 
of chlorophyll in these discs. The discs 
of Sn plants were the heaviest, then came 
those of An plants and finally those of 2n 
plants. The same regularities were found 
when the fresh material was dried. Discs 
of Fj N. alata-Sanderm plants, for exanq^le, 
of 2 m, An and Sn (all having a diameter 
of 2 cm. when they w'crc fresh) w^ere dried 
at 60° C. and w^eighe'd. Discs of the dqfioids 
weighed 9-9 mgr., those of the tetraploids 
16-8 mgr. and those of the octaploids — 
23-5 mgr.’ 

For studying the relative content of the 
chlorophyll in this polyploid series I cut out 
leaf discs, 2 cm. diameter at a distance 
about 2 cm. from the apex from completely 
developed (though not too old) leaves of 
2m, An and 8n plants. Each disc was 
crushed in a mortar with 10 c.c. 96% alcohol 
in the following w^ay : The disc was very 
well crushed in a mortar with a few drops 
of . alcohol, then about the half of the 10 c.c. 
alcohol previously measured w^as added and 
then transferred for filtration through a filter- 
paper. The other part of the alcohol was used 
for washing the mortar and the pestle two 
times, adding each time the alcohol to 
the filter. The concentrations of the alcohol 
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Table I. 


Diameter of the Chloroplasts in Diploid^ Tetrap)loid and Octaploid .'N'icotiana alata 

Sanderse Plants. 



Plant 

Ocular micrometer divisions 


i 



No. 

chromo- 
somes j 

4 

4*5 


5*5 

6 

6*5 

11 

M 

a 

m 

1 

2 = IS 

5 

9 

25 

IS 

1 

12 ! 

4 

, 73 

5*21 

0*(52 

0*07 

2 

1 4 ?? = 36 

0 

8 

23 

27 

10 

3 

77 

5*23 

0*59 

0*07 

3 

j 8 ?7 = 72 

1 

9 

15 

24 

15 

9 

0 

72 

5*00 

0*59 

0*07 


Mo - Ml zt diff. = 0 ’01 ± 0 '10 Ma - Uo ± m diff. == 0 *24 ± 0 -10 M 3 - Mi ± m cliff. = 0 •2:>» i 0-10 


Table II. 


The Number of Chloroplasts per couple of Stomata Board Cells from Diploid, 
Tetraploid and Octaploid Hybrids Hicotiana Sandarse alata. 


No. 

1 

Plant 

'rhromo- 

sr)me; 

numbers 



Numbe: 

L* of chloroplasts per couple of stomata board cells 



7 ? 

I 

1\1 

a 

ni 

CD 

r—' 

1 

"•rp 

rH 

0 

rH 

1 

20-22 

0 

CO 

1 

CO 

31-33 

34-36 

03 

CO 

1 

l> 

CO 

<^Q 

1 

0 

43-45 

46-48 

49-51 

52-54 

66-57 

58-60 

61-63 

0 

0 

1 

67-69 

70-72 

1 

1 

2 n = 18 

18 

29 

1 

4 




j 


1 







i 



51 

17*18 

1*79 

0*25 

2 

4 71 = 36 




3 

10 

12 

7 

6 

3 1 

1 

1 




! j 




43 

36-46 

4*80 

0*73 

3 

8 V7 = 72 









1 

0 

3 

4 

2 

7 

10 

14 

5 

4 

50 

(>1*70 

6*94 

0*98 


M 2 - m diff. = 19-28 ±0*77 ; M 3 - M 2 i m diff. = 25*24 ± 1*22 , M 3 - Mj ± m diff. = 44*52 -i-: 1-01 


extracts thus obtained were measured by 
Dubosq colorimeter. Guthrie® solution was 
used for standard. The measurements were 
carried out when the standard plunger was 
adjusted at 5-0. Three samples were 
studied. The results obtained are given 
in Table III. 

Table III. 


^•Flant 

Measurement in 
divisions 

1 

M 

Diploid (2n) 

18-3 

17-6 

16*9 

17-6 

Tetraploid (4n) 

13-9 

14*8 

14-2 1 

i 

14*3 

Octaidoid (8n) 

10*2 

11*8 

10*9 

10*9 


. Similar extracts were prepared from dried 
discs after crushing and extracting them 


® Guthrie, J. D,, Amer. Journ. Bot., 1928,15, 86-87. 


for 24 hours in 10 c.c. 96 % alcohol. The data 
obtained from these extraclions are given 
in Table IV. Tlie plunger of the Guthrie's 
standard solution tube was adjusted at 
fifth division. Three samples were studied. 

Table IV. 


Plant 

Measurem.ents in 
divisions 

M 

Dip>loid (2n) 

21 *2 

21*7 

20*9 

21*3 

Tetraploid (n) 

17-3 

16*8 

17*4 

17-2 

Octoploid (871 ) 

13-8 

14*2 

14*9 

11-3 


The data given in Tables III and IV show 
that chlorophyll extracts of octaploid plants 
were most concentrated, then came the 
extracts of the tetraploid form and at the 
end, the less concentrated ones of the 
diploid original form. 
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I can conclude on the basis of the above amount of chlorophyll in the polyploids 
reported data that tlie dark green colour since the euploid chromosome alterations 
of the leaves of tlie euploid forms in cojnx)ari- do not lead to an increase in size of the 
son to their original ones is due to the larger chloroplasts, the latter being highly auto- 
amount of chlorophyll per leaf surface unit, nomous in respect to eupolyploid chromo- 
Leaves of polyx^loid plants are thicker, the some alterations. 

thickness being due to the larger dimensions It seems logical to postulate that the 
of the leaf cells. Larger cells have larger polyploid forms, having larger amount of 
number of chloroplasts. These factors chlorophyll, should liave a greater assimi- 
condifcion the larger amount of chlorophyll lation ability per surface unit and should 
in the x)olyploid plants. The size of the produce a greater amount of carbohydrates 
chloroplasts is not responsible for the larger per surface unit. 


An Interpretation of the Benham Colour Phenomena in Terms of the 
Hysteresial Augmentation Theory of Professor Burridge. 

By P. S. Naidu, Annamalai U niversit//. 


^HE chromatic responses elicited by simple 
black and white stimuli have been 
studied by Fechner, Helmholtz,^ Nicholls,^ 
BidwelP and others. When a disc 
containing black and white sectors is 
revolved rapidly blue and yellow rings 
develop very quickly. This development of 
coloured rings is a remarkable phenomenon 
in itself. But the most striking develop- 
ment of colours occurs in connection with 
the manipulation of, what is popularly 
known as, the Benham’s Top. The striking 
behaviour of this revolving disc has been 
studied by Bidwell,^ V, Kries,^ Pieron^ and 
Parsons,’ and partial explanations have 
been given by all of them, especially by 
Pieron and Parsons. V. Kries admits that 
' these phenomena are as yet only partially 
understood, and cannot be classified or 
positively explained’. Pieron and Parsons 
attempt to explain the generation of colour 
sensations by simple black and white 
stimuli as due to induction by certain 
spatio-temporal patterns. The latter says, 
‘ When light falls upon the retina the lumin- 
ous sensation rises rapidly and falls gradually 
... .It is seen that the rapidity and amount 
of rise of sensation varies with the intensity 
of the stimulus, and also with the wave- 

^ Physiological Optics, p. 215. 

^ American Journal of Science, 18vS4, 28, 243. 

^ Proc. Roy. Soc., ISOH, 60, 368. 

^ Curiosities of Light and Sight. 

^ Heluioltz, Physiologiczl Optics, 2. Approved by 
V. .Kries. 

® I/’ Annee Psychol., 1923, 23. 

’ The Theory of Perception, Cb. xi, pp. SQ-lOl. 


lengths of monochromatic lights. The 
maximum is greatest with blue, least with 
green, and intermediate with red. It is 
probable that Fechner’s colours seen with 
rotating black and white sectors, and the 
colours seen with Benham’s Top are due to 
this cause.’® 

Attempts have been made to explain the 
generation of colours by the well-known 
phenomena of contrast, successive and 
simultaneous. But all such explanations 
have been disapproved by Pieron and 
Parsons who show that the colours develop 
in monochromatic light. ^ We shall refer 
to this point again. Keither the ' contrast ’ 
explanation nor the ‘ spatio-temporal ’ expla- 
nation is satisfying *, and so we are not 
surprised to find Parsons striking a dis- 
consolate note wlum he concludes his 
discussions with tlie following remarks : 
‘ Pieron’s explanation of this fact is obscure 
and unsatisfactory. It is more probable 
that .the true explanation depends upon 
reciprocal induction, but that theory also 
involves difficulties in time relations.’^® 

Our experiment with the Benhax^’s Top 
yielded very interesting results. Instead 
of the usual cardboard disc, we used a 
circular glass disc, painted with Indian ink, 
as shown in Fig. 1. This was backed by a 
circular white board of the same diameter 
as the glass disc and mounted on a motor 
whose speed was regulated by the use of 

® Colour Vision, p. 94. 

® Tnrsons, Perccidion, p. 191. 

10 Ibid., p. 192. 
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rheostats. In order to keep the lighting 
conditions constant we used a mercury 
vapour lamp (3 amps.) placed at a distance 
of 36" from the motor. The mercury lamp 



Fig- 1. 

Be Ilham’s Disc. 


was enclosed in a light tight box with an 
oblong aperture in front, covered by a milk- 
white glass slide, through which alone light 


I and II. As the results were the same 
when light was reflected from and trans- 
mitted through the disc, we have recorded 
here only one set of results. It may be 
noted here that the replacement of the glass 
disc by the usual cardboard disc makes no 
difference to the results. 

Parsons rejects the explanations based on 
contrast mainly on the ground that the 
colours are seen even when monochromatic 
light is used. But we had very great 
difficulty in securing spectroscopically pure 
monochromatic sources of illumination. 
Even w^'th the so-called cliemical filters of 
kght, the spectroscope revealed a wide 
range of colours ; and with such ordinary 
sources of monochromatic light as the 
sodium flame, practically the entire spectral 
band is visible. It is almost impossible 
to get a source of pure monochromatic light 
(unless the spectrum itself is used as the 
source). The same investigator points out 
that ' the colours are seen only on the fine 
lines or on the edges of broader lines if 



Fig. 2. 


Schematic representation of the Hysteresial Hypothesis of Colour Sensation. 
Augmentation. Y-Ycllow, R-Red. Gh/-Grey. 

Mediated by the basic rhythm of cells. Damping. 6-Green, B-Blue. 


was admitted to the revolving disc. Obser- 
vations were made in a dark room through 
a small telescope mounted on a retort 
sta^nd. Our object in using the telescope 
was to make it possible for us to observe 
only one particular set of arcs, cutting out 
.the others, so that any influence of the latter 
'dould be eliminated. It must be mentioned 
at the same time that the telescope did not 
stand in our way when, we wanted to look 
at the entire d^sc with the unaided eyes. 
Our observations are recorded in Tables 


such be used — never on the white surface 'P 
We found, on the other hand, that not 
only broad lines, bnt wide bands were 
completely coloured. Moreover, the white 
spaces acquired distinct hues — pink or green 
— ^under certain conditions. 

The '' spatio-temporal pattern ” explana- 
tion of Pieron is admitted to be the most 
satisfactory one advanced so far. But in his 


Parsons, Percejgtion, p. 192. 
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Colour Sensations elicited by the Bejiham Disc 2oith Four Sectors.* 

Table I. 
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Speed of rota- 
tion fin sec.s.) 

A 

B 

C 

1) 

Direction 
of rotation 

0-08 

violet (deep) 

violet (light) 

olive-green 

black 


0 - 41 

violet 

violet 

green 

blue-black ? 


0-10 

do. 

olive-green 

green 

blue 


0-28 

do. 

do. 

do. 1 

do. 



(gree 

n most xironoimcec 

' — inter-spaces grec 


0‘21 

roddisli 

green 

green 

^dolet 



Table II. 


Speed of rota- 
tion (in secs.) 

A 

B 

0 

D 

j Direction 
of rotation 

0-67 

black 

violet 

violet 

violet 

r 

0-44 

do. 

olive- green 

do. 

do. 

r 

0’40 

do. 

green 

olive -green 

do. 

r 

0>29 

blue 

do. 

do. 

do. 

r 

0-23 

violet 

do. 

green 

black &: red ? 

r 


* The observations were made liy the aulhor and by anoMier colleague experienced in ad\’'anced spectroscopic 
research work Mr. N. S. Snbba Rao, m.a., Lecturer in. Physics, Annamalai University. Neither the author nor 
Mr. Subba Rao w'as aware of the Burridge theory when the experiment was conducted. 


schematic diagram to illustrate the develop- 
ment of various colours in the different 
sectors, Pieron has recourse to the tri-colour 
theory.^- This theory, we know, is based 
on objective colour mixtures, but has no 
foundation in the physiological structure 
of the retina. All the cones have the same 
structure, and so have all the rods. 
Edridge- Green has shown that the function 
of the rods is to manufacture the visual 
purple and spread it in the fluid that 
bathes the cones. We are, therefore, in a 
quandry if we rely on any one of these 
multi-chromatic theories. The most satis- 
factory procedure is to discard boldly all of 
thejn, and seek for a theory which will account 
for all colour experiences on a Monistic basis. 
Such a monistic theory is offered to us, for 


1'^ Parsons, Perce-plion, Figs. 44-48. 

13 Edridge-Green, Physiology of Vision. 


the first time in the history of psycho- 
physiology, by Professor Burridge. i^ 

The colour theories propounded so far 
have failed, because they have unwittingly 
started with the assumption that the retinal 
end-organs are inert structures roused to 
activity by light stimuli — an assumption 
which is not true to fact. This extraordi- 
nary assumption is the result of assuming 
that the living cell behaves in exaetty the 
same manner as the muscle-nerve prepara- 
tion on which the physiologist is wont to 
experiment with electrical stimuli. Professor 
Burridge says, ‘ The action of light on retinal 
end organs, is precisely that of rhythmical 
structures, though the due appreciation 
of this necessarily waited on a further 
knowledge of the latter's properties.... 
For there is producible in such structures a 


1^ Burridge, Exciiahilily, a Cardiac Study. 
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specific type of augmentation, the hysteresial 
augmentation, of the efforts of rhytlimically 
active retinal end-organs. There is no need 
for any further special hypothesis to explain 
the phenomena actually found. ’ 

Every cell in the living organism has a 
rhythmic activity of its own. The hypothe- 
sis of quiescence implicit in current physio- 
logical theories is false. The retinal end- 
organs have a rhythm of their own. The 
effect of light stimuli is either to augment 
or damp this inherent rhythm. Augmenta- 
tion or damping may affect either one or 
both phases of a rhythmical activity. It 
may affect the amplitude or the frequency 
or both. In the former case brightness 
sensations are mediated, and colour sensa- 
tion in the latter. Yellow and red are 
results of augmentation, green, and blue of 
damping, yellow and blue marking the 
extreme limits in either case. Grey is the 
fundamental retinal colour corresponding 
to the fundamental retinal rhythmic rate. 
Such in brief, is Professor Burridge’s theory 
so far as it affects our problem. 

The Benham phenomenon, which defies 
explanation on every other theory, lends 
itself to easy and simple explanation on this 
theory. When the disc is rotated black 
and white stimuli alternate in certain given 
proportions. The result of this alterna- 
tion is either to augment the inherent 
rhythm of the end-organ or to damp it. 
The colours perceived are merely mediated 
by this hysteresial augmentation of the 
fundamental rhythm. In the case of our 
experiment, with the mercury vapour lamp, 
the result has been damping (except with 
the highest speed and with one set of arcs). 
The colours therefore range from violet to 


Barridge, A Neio Physiological Psycholgy. 

Burridge, “Colour Vision”, Sciunlia, 1934, 56, 
141-151. 


green. The damping (or augmenting) effect 
is due to speed variations, as the change in 
the direction of rotation merely changes 
the order of colours. 

The theory is simple and true to fact. 

Other aspects of Professor Burridge’s theory 
dealing with the two sources of energy, and j 

with the nature of the interaction between ‘ 

these two sources have not been touched I 

upon here. But we feel that with this new ] 

orientation in physiology many psycho- > 

physiological problems will get solved in a 
very satisfactory manner. 

! 

When we compare the various theories of i 
audition with those of vision we notice a very 
remarkable difference between them. In the ■ 
case of the former there is no mention of 
different cochlear end-organs in order to 
account for the qualitative differences in 
the fundamental notes, though these differ 
as much among themselves as do the various 
colour sensations. All musical experiences 
are sought to be accounted for as due to 
the different types of response of the same 
kind of end-organ, whereas in the case of 
colour different end-organs are sought for. 

The reason for tliis is plain. The physio- 
logist borrowed the tri-colour theory from 
the physicist and then attempted to twist 
the facts in order to make them fit with the 
unnatural hypothesis. What we need is 
complete emancipation from the misguid- 
ing influence of these multi-coloured and 
pluralistic theories. Professor Burridge’s 
new physilogical psychology gives us hopes of 
such emancipation. We find that Benham’s 
phenomenon is one more powerful link in 
the long chain of evidences adduced by 
the Professor in support of his new’ theory ! 
of hysteresial augmentation. j 

f 

In conclusion, I wish to thank my colleague t 
Mr. K. S. Subba Eao for conducting the 
experiment and for having made it possible t 
for me to secure the valuable results. i 
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Subsoil Water Levels on the Agricultural Research Station, Sakrand. 

By E. S. K. I, Thadani, m.sc,, M.Ag., and Dr. B. T. Mulwani. 


Tj^AELY in the period of construction of 
^ the Lloyd Barrage and canals project, 
the question of water-logging was brought 
very prominently to notice by the ex- 
perience of the Punjab Irrigation Depart- 
ment. In the Punjab, water-logging has, 
on some older canal systems, become a very 
serious problem indeed and it has been 
necessary for the Punjab Government to 
set up a special organisation for the in- 
vestigation of water-logging problems and to 
undertake many expensive drainage schemes 
with a view to the reclamation of water- 
logged or damaged lands and the prevention 
of further extensions of the trouble. The 
canal systems in the Bombay Deccan, which 
are fed from storage reservoirs, have also 
experienced a certain amount of the trouble 
due to the damaging, or water-logging, 
of lands as a consequence of irrigation from 
the canal systems. The experience of both 
the Punjab and Bombay indicated that 
similar trouble might be expected in Sind. 


This indication has led to the investigation 
of conditions in the areas commanded by 
the Lloyd Barrage canals to ascertain the 
possibilities of water-logging following the 
commencement of Barrage irrigaticn. 

It has been now found out as a result of 
preliminary investigations by the Eesearch 
Division of the P. W. D., that a very large 
area on the Eight Bank (about 3,500 sq. 
miles) in which the predominant crop was 
Eice, has a high sub-soil water table. This 
water table is found to vary, yearly, from 
3 ft. to 13 ft. below the surface of the 
ground, the water table being nearest the 
surface at the end of the irrigation (Kharif) 
season (L^., in October) and low'est at the 
commencement of the irrigation season in 
June. 

In the other areas commanded by the 
Barrage, notably those on the Left Bank of 
the river, sub-soil water table has been found 


Sub-soil water level in feet above sea-level, {Average of readings from six bore-holes,) 


Year 

Minimum 
Water level 

Date when 
the minimum 
was reached 

Maximum 
Water level 

Date when 
the maximum 
^ was reached 

Annual 

rainfall 

inches 

! 

Remarks 

1928 

70 ’9 

27th May 

73*9 

17th Sept. 

2*00 


1029 

68-9 

27th May 

83*0 

7th Oct. 

20*36 

Abnormal Floods, 

1930 

77-3 

3rd June 

86*0 

lOtli Sept. 

6*21 

Floods. 

1931 

77*8 

1st July 

80*2 

16th Sept. 

3*45 


1932 

73 '5 

16th June 

83*5 

16th Oct. 

6 -96 

Supply of Barrage Water 
started from July. 

1933 

77-8 

1st July 

81*8 

16th Oct. 

7*00 


1934 

76 '2 

1st July 

80*2 

IBtli Oct. 

6*10 


1935 

75-2 

15th July 

77*7 

1st Oct. 

4*83 


1936 

74*4 

1st July 

76*7 

1st Oct. 

1*54 


1937 

72*3 

1st July 

74*0 

16th Sept. 

3*82 



{N,B , — The ground-level is approximately 100 feet above sea-level). 
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to be situated at much lower levels ; 
the problem of possible water-logging is, 
therefore, considered to be most urgent on 
the Eight Bank. 

It was considered necessary to know the 
result and effect of irrigation water, in- 
creased intensity in the cultivation and 
other factors like seepage, etc. (following 
tlie opening of the Barrage canals) on sub- 
soil water. With this object in view -a 
series of six bore-holes had been struck right 
across the Sakrand Eesearch Station in 1928. 
A record of the periodic fluctuations in the 
sub-soil water levels has been maintained 
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since then. The maximum and minimum 
levels of the ground water from year to year 
have been tabulated above. 

Examination of the data has shown so 
far that both the maximum and minimum 
levels are steadily decreasing after the li.'.e 
following the supply of the Barrage water. 
This steady recession of the sub-soil Avater- 
level away from the soil surface is a welcome 
feature, on the left Bank of the Indus. 
Similar observations will be recorded at the 
Agricultural Eesearch Station, Dakri on the 
Eight Bank, which has just been started. 


Dr. T. S. Wheeler, D.Sc., Ph.D., F.I.C., F.Inst.P., MJ.Chem.E. 


T he retirement of Dr. T. S. Wheeler 
from the Eoyal Institute of Science, 
Bombay, is a very real loss to chemistry 
in India. 

Dr. Wheeler possessed unique qualifica- 
tions and experience as a pure and ap]}lied 
chemist. Educated at the O’Connell School 
and Eoyal College of Science, Dublin, he 
began his professional career as a demon- 
strator in organic chemistry at the Eoyal 
Technical College, Glasgow. He next turned 
to chemical industry as research chemist 
at the Eoyal hTaval Cordite Factory, 
Dorsetshire, and later at the Eesearch 
Department, Woolwich Arsenal, London. 
He was then appointed Senior Eesearch 
Chemist to the Imperial Chemical Indus- 
tries, a position rarely filled by one of Dr. 
Wheeler’s comparative youth. The out- 
standing feature of Dr. Wheeler’s record 
as a chemist is his versatility, his publica- 
tions consisting of over 80 papers 
in well-known journals embracing every 
branch of pure and applied chemistry. 
The Avidth of the range can be judged by 
his contribution to the theory of liquids on 
the one hand and his work on the chemistry 
of coumarins and chromones on the other. 
He Avas a D.Sc., a Fellow of the Institutes of 
Chemistry and Physics and a Member of 


the Institution of Chemical Engineers, an 
unusual array of qualifications. During the 
seven years that Dr. Wheeler spent in India, 
he established a notable position for himself 
in the chemical life of the country. He 
was responsible for the creation and develop- 
ment of a vigorous school of research in 
physical and organic chemistry in Bombay. 
The Department of Chemical Technology 
of tlie University of Bombay owes a great 
deal to the enthusiasm, initiative and general 
technical ability of Dr. Wheeler. As a 
member of the various committees connected 
with the creation of the Department and 
Vice-Chairman of the Board of Visitors, 
Dr. Waeeler's interest in the Department 
of Chemical Technology has been deep and 
abiding. Dr. Wheeler was prominently 
associated with eA^ery scientific organisa- 
tion in India, being a member of the Publi- 
cation Committee of the Indian Chemical 
Society and Vice-President of the National 
Institute of Sciences and of the Indian 
xAcademy of Sciences. In his departure 
from India, Dr. Wheeler carries with him a 
keen sense of regret on the part of Indian 
chemists that his association with them 
should have been prematurely tciminated 
and every good Avish for success and happi- 
ness in the new post of State Chemist in 
Eire, to which he has been appointed. 
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Magnetic Properties of Copper 
Amalgams. 

The magnetic behaviour of copper in dilute 
copper amalgams has recently elicited some 
controversy. One of us^ has observed that 
dilute copper amalgams of low copper 
content are merely mechanical mixtures of 
the two metals and the magnetic suscepti- 
bility varies from that of pure mercury to 
that for pure copper. Bates and Tai- 
observed that of all the metals which are 
diamagnetic in the solid state, only copper 
retained its diamagnetic character in amal- 
gams of dilute concentrations whereas ele- 
ments like bismuth became paramagnetic. 
Eecently Yenkataramiah^ has, however, 
reported that even copper becomes para- 
magnetic in dilute amalgams. This diffe- 
rence, observed in the magnetic behaviour 
of copper in dilute amalgams, may be due 
to the variations in the conditions under 
which the experiment might have been 
conducted. Therefore, amalgams were pre- 
pared under definite conditions and their 
magnetic susceptibilities were determined 
on a Gouy’s balance and were checked on 
magnetic interference balance. 

Dilute amalgams containing coj^per upto 
3% were prepared by electrolytes. Pure 
mercury of — 0*165 >< magnetic sus- 
ceptibility was used as cathode, and copper 
sulphate prepared from pure copper of 
0-085 X 10“® magnetic susceptibility was 
used as an electrolyte. Pure copper sulphate 
from the stores was not used because even 
the Analar variety was found to contain 
0*014% iron which lowered the suscepti- 
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By C. G. G. j. van Steenis .. .. 285 

bility value of copper and consequently 
that of the amalgams. It was further 
observed that when the electrolysis was 
carried out at room temperatures, the 
solution became hot and the susceptibility 
values of the amalgams formed corresponded 
to those obtained by Yenkataraniiah, but 
when the electrolysis w^as done in an ice- 
cold solution no lowering in susceptibility 
value was observed. This difference may 
be due to the formation of such compounds 
as copper oxides, because copper has the 
tendency to get easily oxidised at higher 
temi3eratures. 

Copper amalgams of higher concentration 
were not prepared by electrolysis because 
these took two to three days to be prepared, 
during which period they hardened and gave 
low magnetic susceptibility values. There- 
fore these were prex)ared by grinding the 
known weights of pure copper and pure 
mercury under dilute analytical sulphiiiic 
acid in an agate pestle and mortar. Upto 
50% the amalgams when freshly prepared 
are fluids hut amalgams of higher concentra- 
tion are all solids. The magnetic suscepti- 
bility value of freshly prepared amalgams 
wdietlier dilute or concentrated varies from 
that of pure mercury to that for pure copper. 
If, however, copper amalgams were kept 
in air, they hardened and their magnetic 
suscep)tihility values fell considerably. For 
exaihple, in the case of an amalpm, con- 
taining 34% copper, the susceptibility fell 
from ~ 0-136 x 10"® to 0-071 X 10"® after 
twelve hours. If this sample was kept in 
vacuum its susceptibility fell to -0-119 X 
10 '®t Chemical analysis of these samples 
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revealed tliat the hardened black and brittle 
sample kept in air contained 33-03% 
copper and the one in ‘ vacuum contained 
33-98%. The fall in the percentage of 
copper in the sample kept in air is probably 
due to the formation of some oxide. There- 
fore, the greater fall in susceptibility of the 
sample kept in air seems to be due to the 
formation of oxide which is known to be 
paramagnetic. The amalgams were, there- 
fore, kept in vacuum. In spite of this it 
was observed that they became brittle, 
their colour showed signs of fading and 
their magnetic susceptibility values fell 
from day to day till they acquired constant 
values. A maximum fall from — 0*136 x 
10-6 to — 0-047 X 10“^ was observed in 
an amalgam containing 34% copper. Terry 
and Wright^ have recorded a change in the 
crystal structure of copper amalgams on 
hardening and have suggested the formation 
of a copper mercury compound in an 
amalgam containing 34% copper. The fall 
in the magnetic susceptibility value of 
copper amalgams on hardening therefore 
is due to the change in their crystal structure 
and the maximum deviation at 34% is 
due to the formation of a compound. A 
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detailed publication on copper amalgams 
will shortly follows 

S. S. BHATNAGAn. 

P. L. Kapur. 

Girdhari Lal Mittau. 

University Chemical Laboratories, 

University of the Panjab, 

Lahore, 

Noveynher 15, 1938. 


^ S. S. Bhatnagar and Tv. N. MaUiur, PTiy.ncal JPrinci- 
■ph-'i and Applications oj Magnoio-Ch-mUtrij , jj. 34-1. 

“ L. F. Bates and X.. C. Tai, Proc, Phys. Poc., 1020, 
48, 795. 

^ H. S. Venkalaramiah, Proc. Ind. Acad 1937, 

5A, .532. 

4 H. Terry and 0. W. Whight, Phil. May., 1928, 28, 
1055. 

Preparation of Flavones from 
o-Aroyloxyacetophenones. 

Yirkar and Wheeler^ showed that the 
Baker- Venkataraman transformation of 
o-aroyloxyacetophenones (I) into the corres- 
ponding o-hydroxybenzoylmethanes (II), from 
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which flavones caa readily he obtained, could 
be effected with metallic sodium in ether or 
toluene. It has now been found that sodium 
ethoxide in alcoholic solution is a still better 
reagent for the transformation. 

The fact that Claisen reagents are effective 
is probably significant in regard to the 
mechanism of the transformation, which in 
the presence of these reagents, may be regard- 
ed as an internal Claisen condensation pro - 
ceeding via {a) or (b) according as we assume 
O-Ha or 0-IIa formation ; (c) corresponds to 
elimination of an alcohol. 

V. V. Ullal. 

T. S. Wheeler. 

Eoyal Institute of Science, 

Bombay, and 
State Laboratory, Dublin, 

November 23, 1938. 


1 Curr. Sci., 1938, 7, 107. 

2 Cf. Hiickel, Theoret. Grundlag. der Org. Chen)., 1934, 
1, 215. 


The Presence of Cellulase in Potato 
Sprouts. 

Last month a peculiar case, in which 
certain potato sprouts bored their ways 
through cardboard walls of the packages 
used as potato containers, was observed. 
A careful examination of the cellulosic 
material of the cardboard cases showed 
that the material had been digested and 
absorbed by the sprouts as there was no 
indication of rupture due to mechanical 
force. 

This observation was interesting in that 
the celluloses which are structural substances 
appear to function as storage materials 
also in plants. In this connection it was 
thought that any further evidence regard- 
ing the digestive power of potato sprouts 
would be highly significant. Strausbaugh^ 
records a case in which a potato sprout 
coming in opposition with a tuber in which 
a wound had been made by a borer continued 
its growth and emerged on the opposite 
side of the tuber. The author emphasizes 
that the storage material was distinctly 
absorbed as there was no indication of any 
rupture due to mere mechanical force. 

To test the digestive power of potato 


sprouts, 20 mg. of finely cut pieces of 
card-board were moistened witli sterilized 
water and 20 ml. of 5 per cent, ammonium 
carbonate solution^ w^as added drop by drop 
and thoroughly mixed. About 20 vigorously 
germinating tubers were washed first with 
mercuric chloride solution (1 : 1000) and 
then with sterilized water and 1-2 fairly 
big sprouts together with some potato 
tissue from the bud-end of each tuber were 
cut and placed in the flask containing the 
card-board -f ammonium carbonate suspen- 
sion. Some more sterilized water was added 
and the flask plugged with sterilized cotton 
wool and was incubated at SO"" C. for 17 
days. Portions of the cardboard material 
were taken out at 3-day intervals 
and analysed for cellulose content by 
the Norman and Jenkins^ modification 
of Cross and Bevan^ procedure. Xylan 
was also estimated on isolated cellulose 
samples. Xylan content is obtained from 
the furfuraldehyde yield of the isolated 
cellulose by reference to Krober’s tables. 
Furfuraldehyde yield was obtained by 
distillation with 12 per cent. HCl and 
precipitation as phloroglucide. The data 
obtained in this connection are presented 
in Table I. 

Table I. 


Decomposition of Cellulose by Potato 
Sprouts. 


Time 

Interval 

days 

Cellulose 

content 

gms. 

1 

Xylan 

content 

gms. 

0 

12-72 

3 *23 

3 

12*01 

3*02 

6 

11*78 

2*78 

9 

11*01 

2*47 

12 

10*87 

1*88 

15 

10*78 

1*30 


It is evident from the data that a greater 
percentage of loss in cellulose is attrib^utable 
to the loss of xylan — a cellulose which is 
associated with most celluloses. It appears 
that xylaUy being in all probability^ less 
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resistant tlian cellulose, is mainly, digested 


by potato sprouts. 


B. Singh. 
P. B. Mathur. 
M. L. Mehta. 


Institute of Agricultural Eesearcli, 
Benares Hindu University, 
Aug'ust 18, 1938. 


^ Strausbaugh, Plant Ph;j-<ioL, 1929, 4, 157. 

^ Hutchinson and Richards, J. Min. Agr.., 1921, 28, 39S 
^ Norman and Jenkins, PiocJtPjn. J., 1933, 27, SIS. 
Cross and Bevan, Cellulose (London), 1018. 


Green-Seeded Gram (Cicer arietinam L.) 
in Central Provinces. 

An exhaustive collection of local grams 
from all over the Central Provinces and 
Berar is in progress at the Oil Seeds Eesearcli 
Station, Nagpur. In the samples collected 
so far, a new type of gram was noticed. It 
is chiefly characterised by the presence of 
variable grades of green coloured seed-coat. 
This gram is reported to have been observed 
in 1932-33 by one Laharia, a cultivator 
of the village Bagaspur in Narasinghpur 
Tahsil, C.P., in a field of D 8 gram (Gulabi 
Ghana), Subsequently it was tried on a 
large scale by one Choudhary Moolchand 
of Gotegaon and since then the area under 
this gram has been rapidly increasing due 
to a very high price it fetches in the market. 
The estimated area in 1936-37 has been 
reported to be 1,500 acres in that tract. 

During the year 1937-38 this type was 
tried at the Government Experimental 
Farm, Adhartal. The seeds obtained bred 
true in respect of the various grades of 
green seed-coat. A few seeds of this type 
were sown during the rainy season of the 
current year for some experimental purposes 
at the Oil Seeds Eesearcli Laboratory 
and were observed to be breeding true. 
The plants were harvested when fully 
matured and the seeds obtained were healthy 
and showed cent, per cent, germination. The 
green condition, therefore, does not re- 
present an early stage of maturity of any 
gram typ)e. 

The chromosome counts were made from 
the root-tip cells which showed 2n = 16 
(Fig. 1). In temporary aceto -carmine prepa- 
yg^tion eight bivalents were clearly observed 
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at I metaphase in polar view, chromo- 
some number in this species Las been 



Fig. 1. 

Soniat?r- chromosomes in green -seeded gram {Cice.r 
arietinum L.). 2>? = 10. 

reported to he 2n = 14 by Eaii.^ Dixit- 
studied the chromosomes of the Pusa 
types 1, 2, 18 and 25 ; in the first txvo types 
(the ‘‘ Kabuli ” gram types) the chromo- 
some number was observed to be 2n == 16 
wdiile the remaining two (the Deshi 
Gram ” types) showed 2n = 14. In a giant 
mutant form of type 22 the cliromosome 
number was recorded as 2n = 16 by Dixit,^ 

The senior author is indebted to the 
Imperial Council of Agricultuial Pesearch 
for financing the Oil Seeds Eesearcli Scheme, 
Nagpur, where this work is being carried out. 

E. H. Richharia. 

E. J. KaeamivAR. 

Oil Seeds Eesearcli Laboratory, 

Nagpur, 

Fovember 8, 1938. 


^ Ran, N. S., Jour. hid. Bot. Soc., 1929, 8, 201-200. 

2 Dixit, P. D., hid. Jour. Agri. Sci.^ 1932, 2, 3vS5-390. 

3 Dixit, P. D., Ibid., 1932, 2, 391-408. 


On the Occurrence of Isarachnactis in 
the Arabian Sea. 

Early in 1935, Mr. S. Jones, of Trivandrum 
handed over to me a small collection of a 
certain larval Cerianthid which he obtained 
in August 1933, from the neigLbourliood 
of Kovilam on the Travancore coast. 
Detailed study of these specimens could 
not then be attempted owing to other jire- 
occupations. Eecently, I have obtained 
specimens of the same form collected off 
the coast of Alleppey and Ambalapuzha 
in Travancore, and with the material 
gathered from the three localities, I have 
been able to make a fairly complete study 
of the anatomy of this interesting Cerianthid ^ 
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from serial sections as well as dissections 
of the specimens. 

These Cerianthids are from 20 to 30 mm. 
long (inclusive of the tentacles) and from 
4 to 6 mm. broad; and. they are of an 
yellowish brown colour in the preserved 
state. In the earlier stages, the tentacles 
are almost as long as the body, and occa- 
sionally even longer, but in the older stages 
the column is comparatively more promi- 
nent. There are both marginal and oral 
tentacles ; the latter are much smaller than 
the marginals and occur close to the 
stomodseal opening. The directive and 
the two adjoining chambers are provided 
with oral tentacles. 

In view of the absence of botrucnidai 
and the occurrence of acontia, the larva 3 
belong to the family Arachnanthidie and 
they have the general appearance of 
Dactylaetis and other allied genera. The 
presence of oral tentacles corresponding 
to the early protomesenterial chambers, 
definitely indicates that the larvae in 
question belong to the genus Isarachnactis 
Oarlgren. This fact is also borne out by 
other anatomical details like the structure 
of the syphonoglyph, the nature of the 
mesenteries, and origin and position of 
the acontia. 

The genus Isarachnactis is known from 
two species, 7. lobiancoi (originally described 
as Arachnactis lobiancoi) from the gulf of 
I^aples^ and 7. longipes obtained by the 
German Deep Sea Expedition from the 
neighbourhood of Gibralter.^ The genus 
is so far known only from the Mediterranean, 
and its occurrence in the Arabian Sea, as 
far down as the Travancore coast, is an 
interesting new information in connection 
with its distribution. 

Detailed accounts of the anatomy and 
systematics of this interesting Oeriantharian 
will be published elsewhere. 

N. Ke^sava Panikkar. 
Madras Christian College, 

Tambaram, and 
Department of Zoology, 

University of Madras, 

December 2, 1938. 

^ Oarlgren, 0., “ Ceriantharien des Mitielmeers.'*' 

Mitt. ZooL Stat. Neapd, 1921, Bd. 20, 3r)6-394 and 
PI. 15-17. 

^ Oarlgren, 0., “Die larven der Ceriantharien, Zoan- 
tharien und Actiniarien,” Ergebn. DcuLichen TieJ- 

See Expedition, Valdivia, 1924, Bd. 19, Hft. 8, 341-475 
md 


The Chromosome Complements in Eight 
Species of Locustidse. 

We have investigated the chromosome 
complements of eight species of- Locustidai 
mentioned in the following table. The 
specimens from which testes were dissected 
out and fixed were collected frem two 
localities, near Gujarat College, Alimedabad, 
North Gujarat and Jogeshwari about 20 
miles north of Bombay. Both these locali- 
ties are situated in the Bombay Presidency, 
Western India. The accoimjaiiyirg table also 
contains the main particulars, namely llie 


Table. 


1 

? si 

yS ? 2 

i No. of V’s 
; contained 

S 

CD ^ 

CO* 7-1 

coy; 

Subfam. Phaneropterina? 




1. Duceiia japonica 

29 


R 

2. FAimma securigera 

27 

1 

V 

8. A sp. of Phanoropterinix? 

31 


' R 

Subfam. Mecopodina^ 

4. Mecopoda eJongaiit 

Subfam. Pseiidophyllina> 

27 

5 

(;lt 

U-ast) 

V 

5. SathropJnjIUa sp. 

35 


R 

Subfam. Ponocophalimc 




(). Conorcphalits sp. 

33 

5 

V 

Subfam. Iasi roscelin;c 




7. Hc.varcotni.s numdiis 

31 

1 

V 

8. If. (ODiuJicornifi 

(31) 

1 

V 


H = rod-sliapod chroniosonie ; V ~ V-shaped 
clironiosoiYK*. 

In He.vacJnlnis avuiuUornis (No. 8), the diploid 
number is inferi'ed from the haiDloid condition 
observed in the. primary spormatocyte. 

diploid number, the number of V-shaped 
elements and tlie X-chromosome as- shown 
in the accompanying ligiires of the spermato- 
gonial complexes of the species investigated. 

In every species studied the sex-chromo- 
some^ the ir-elenient is either V-shaped or has 
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the form of a rod. And in the first spermato- 
cyte division this X-chroniosome exhibits a 


Fig. 1. 

Viicetia japonica. 



Fig. 3. 

A species of Phnneroplerincs. 

A**. 

Fig. 5. 

Salhro 2 )h'i/llia sp. 


Fig. 2. 

ElimcBo, .•securigera. 

Afl 




Fig. 4. 

HJacopoda dongaia. 

Fig. 6. 

Conocephalus sp. 


7 . 5 . 

Fig. 7. 

Hcxacentnts tnundus. 

All are from spermatogonial metaphases, X loOO. 
■ X ; X-chromosome. 


conspicuous precession by running towards 
the pole of its side ahead of other autosomes 
in course of separation. This seems to be a re- 
markable characteristic of the chromosomes 
of the Locustidse in comparison to those of 
the Acrididae, as in the latter group this 
behaviour of the X-chromosome of primary 
spermatocytes in division is not so marked. 

In other respects too the Locustid 
chromosome complements show a marked 
contrast to those of the Acridid^. The 
former group displays a wide range of 
variety in the constitution of its chromosomal 
garniture even among the members of the 
same sub-family, while in the Acrididae 
the chromosomal complements do not 
deviate much and are more or less uniform 
in the various sub-families. 

A full account of these observations will 
be published elsewhere. 

J. J. Asaxa. 

S. Making. 

Gujarat Colege, Ahmedabad, 
and Hok. Imp. IJniv., Japan. 

J) 0 cem'ber 1, 1938, 


A Note on Gametogenesis in a Few 
Members of Sterculiaceae. 

Literature on the members of Stercu- 
liacece is very scanty, but for the works of 
Cheesman (1927), Kuijper (1914), and Heyn 
(1930), on Theobroma Cacao, and Gioelli (1932) 
on some European species like BrachycMton 
acerifolium. The following is a short 
account on the gametogenesis of a few 
members of the family, namely, Ptero- 
spermum reticulatum W. and A., F. heyne- 
anum Wall, P. acerifolium Willd., Sterculia 
aeerifolia A. Gunn., and Helicteres is or a L. 
The detailed paper will be published else- 
where. 

The ovules have two integuments in all, 
and in Kelieteres isora the nucellus is exposed 
due to the incomplete development of the 
two integuments (Fig. 1). 



Fig. 1. — Ovule of Hdicteres isora at the time of 
fertilization. X 2 60* 7. 


Fig. 2. — Double tetrads of megaspores in 
Pferospermum. acerifolium. x 000. 

FIG. 3. — ^Double embryo-sacs in same, x 200*7. 
Fig. 4. — Triple embryo-sacs in same, x 186*7. 

Fig. 5. — ^Double embryo sacs in same, x 266*7. 
(Original magnifications are indicated ; reduced in 
reproduction to approximately one -third.) 

The primary archesporium is hypodermal 
in origin and consists of a single cell in 
Sterculia aeerifolia and. SeUcteres isora ^ and ^ 
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number of cells in the species of Pterosper- 
mum. A number of parietal layers are formed 
and the megaspore-mother cells become 
deeply situated in the nucellus. Only one 
megaspore-mother cell is functional in all 
except in P. acerifolium, where two or three 
develop further. The formation of a linear 
tetrad has been observed in all. In P. aceri- 
folium, due to the activity of two or three 
megaspore-mother cells, more than one 
tetrad is formed (Fig. 2). 

The usual course of development follows 
and the normal eight- nucleate embryo- sac 
is formed. Gioelli (1932) working on some 
members of Sterculiacese, reports the 
occurrence of six-nucleate embryo- sacs, 
but such a case has not been found in any 
of the plants studied now. In Pterospermum 
acerifolium the multiple tetrads develop into 
double and triple embryo-sacs (Figs. 3, 4 & 5). 
The occurrence of double and triple embryo - 
sacs is reported for the first time in the 
family. 

Meiosis in the microspore mother cells of 
Stereulia acerifolia and Pterosjye^'^mm- reti- 
eulatum has been studied and the haploid 
chromosome number in both is nineteen. 

The author expresses his sincere thanks to 
Dr. M. A. Sampathkumaran, m.a., ph.D., 
and Prof. L. ITarayana Eao, m.sc., f.u.m.s., 
for suggestions and guidance. 

Y. M. Lakshminahayana Sharma. 

Department of Botany, 

Central College, 

Bangalore, 

Beeember 3, 1938. 
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Albinism in Mustards. 

Mustaed work has been in progress for the 
last six years, and there are 132 strains 
isolated from different species of cultivated 


Brassicas — Brassica juncea H.F. and 
Brassica campestis L., Brassica Nap us 1 
Brassica nigra Koch, Brassica rugoja Prai 
A few albinatic plants appeared this ye 
for the first time. It was interesting 
find that these were confined to one sira 
of the lines of Brassica Napus. Ootyledo 
in these paints are normal and green wh 
the subsequent leaves are complete 
albinatic and much reduced in size. T 
plants on the whole are very delicate, 
the^^ survive and are able to give some sec 
it will be interesting to study the inheritan 
of this character in their offsprings. 

T. S. Saunis, 

Cawnx)ore, 

November 19, 1938. 


Gynura crepidioides Bth. in China ar 
Hainan. 

The record of this vigorously siueadi; 
weed from the mainland oi’ Asia,^ h 
been recently extended by Bor^. 

Among a collection of duplicates receni 
received at Buitenzorg, I found specimens 
Gynura crepidioides Bth. which re})resent 
as far as I know — the first appearan(*e 
China and Hainan, both collected in 
In the preliminary identifications it w 
mistaken — as is often the case in lunbaria 
for ErecMMtes liieracifoUa Ealin. 

The localities are the following : 

China. Hunan Prov . : Ma-Ling-Tin 
Sinning Hsien, Oct. 16th, 1935, C. S. F 
Y. V. Li No. 618, herb 2-3 feet tall, ulo 
shaded streamside, 600 m. alt.. 

Hainan. Po-ting, April 1935, F. C. !!< 
71591, herb on roadside flowers red. 

C. G. G. J. VAN S^I’FENrS. 

The FTerbarium, Botanic 
Gardens, 

Budunzorg, Java, 

November 15, 1938. 


1 Curr. Sci., 1938, 7, 21. 

2 Ibid., 1938,7, IIG. 
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The Chemical Studies of P. J. Macquer. 

Bv Leslie J. M. Coleby. (George Allen 
Ltd., London), 1938. Pp. 129. 

Price 6s. net. 

Dr. Coleby 's admirable contribution to 
the History of Science Library edited by 
Prof. A. Wolf, gives a happy picture of the 
discerning and industrious French chemist, 
Pierre Josepli Macquer (1718-84), whose 
eminence was recognised by his contempo- 
raries more clearly than by the present 
generation. The reason for this may 
possibly be the fact that, although dying 
only ten years before Lavoisier was beheaded, 
MaequerVemained a phlogistonite, believing 
tliat phlogiston was combined light, instead 
of combined fire as held by G. E. Stahl 
(1660-1734) developing the views of J. J. 
Beeher (1635-82). 

He was one of the first chemists who 
observed the formation of water when 
hydrogen is burned (before October, 1776), 
but even in 1778 still considered water, 
along with air, fire and earth, to be the only 
elementary substances. He took the New- 
tonian view of heat as a state of rapid motion 
among the ultimate particles of a hot body. 
He was the first to isolate arsenic acid 
(before 1766), although the credit for this 
has always gone to Scheele (1775). Succeed- 
ing Hellot as director of the dyeing indus- 
tries, Macquer made valuable contributions 
to the practice of this art, and had clear 
views regarding its underlying jjrinciples, 
recognising that the purely mechanical 
theory of Hellot was insufficient to explain 
the facts. As director of porcelain manu- 
facture at Sbvres, also in succession to Hellot, 
he emulated J. H. Pott (1692-1777) who 
was employed hy the King of Prussia to 
ascertain the constituents of Meissen ware, 
improving Pott’s furnace, and conducting 
a ten years’ course of laborious experiments 
which led, in 1769, to the perfect porcelain. 

Macquer's great contribution to science, 
however, lay in his Dictionnaire de Chymie, 
first published in 1766, and appearing as a 
greatly augmented revised edition, occupy- 
ing four volumes octavo (over 2,000 pages) 
in 1778. During his life-time the fabric of 
chemistry had completely changed, and the 
dictionary finally dispelled any lingering 


mists of alchemy : it was preceded by his 
Memens de Chymie TJieoriqtie (1749) and 
Elemens de Chymie Pratique (1751), super- 
seding Lemery’s Conrs de Chymie (1675), 
a practical handbook of preparative phar- 
macy. The dictionary was a chemical best- 
seller, the first edition undergoing trans- 
lation into German (1768), Danish and 
English (1771) ; whilst the second edition 
was^ translated into German (1781-83) and 
Italian (1783-84). The chemical founda- 
tion of the first edition was phlogiston, 
and at the revision closing in 1776 Macquer 
was called upon to decide whether he could 
accept the new ideas of Lavoisier. He 
chose a dispassionate compromise, the 
strictly non-committal aspect of which is 
condensed in the following quotation from 
the Preface .... None of thep roxjosi- 
tions .... which I myself indicate as princi- 
ples, because of the great many facts which 
support them, must he taken as literally 
or necessarily true. ” How" different would 
he the complexion of our lives if political 
champions were equally detached. 

Many of Macquer’s researches were pub- 
lished in the Memoirs of the Academy, and 
the remainder incorporated in the dictionary : 
among the former will be noted by the 
curious a contribution on white gold ” 
or platinum, one pound of which had 
reached Baume from a friend in Madrid 
(1757). The source of this windfall was 
Mexico, and the two chemists interested 
themselves in its properties. The Spanish 
Government had placed an embargo on its 
production and export because it could be 
used for debasing gold, and in 1788 were 
buying platinum at eight shillings a pound, 
presumably for that purpose. 

The current generation has witnessed 
advances in chemical science as dramatic 
as those of any other period, and involving 
profound alteration of chemical outlook. 
It is restful and informative to review the 
more leisurely mental processes of the 
eighteenth century, and the present estimate 
of a colleague and older contemporary of 
Lavoisier, for which gratitude is due" to 
Dr. Coleby, is carefully planned and agree- 
ably presented. 

o, r. 
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Annual Review of Biochemistry. Vol. VII. 

Edited by James Murray Luck (Annual 

Reviews, Inc. Stanford University, P.O. 

California), 1938. Pp. vii -f 571. §5-00. 

Biological chemists all the world over 
eagerly await with keen interest the appear- 
ance of this Annual Review and have become 
accustomed to find contributions relating 
to the most outstanding topics of the day, 
critically appraised by the foremost expo- 
nents in the field. The present volume 
fulfils these expectations to a generous 
degree. 

The Editors have been fortunate in 
securing the services of some of the ablest 
men for reviewing the topics and this 
success is largely due to the untiring efforts 
of Dr. Luck who, often, takes a trip to 
Europe with the object of establishing 
personal contacts with all the possible 
reviewers. 

When there is so much, which is excellent, 
it is difficult and perhaps invidious to dis- 
criminate. But we feel tempted to invite 
attention to the appropriateness of an 
article by Lohmann on the chemistry and 
metabolism of the compounds of phosphorus 
closely following his brilliant discovery that 
co-carboxylase is diphosphorylated vitamin 
B^. It is indeed thoughtful of the Editors 
to have arranged for having a contribution 
on Vitamin-B Group by Peters and his 
colleagues, who had long established an 
intimate connection between vitamin B^ 
and the decarboxylation of pyruvic acid. 

The chemistry of amino -acids and proteins 
is reviewed by Bergmann who has sub- 
stantially contributed towards the elucida- 
tion of the structure of proteins. Authori- 
tative is the contribution of Mitcliell on 
nutrition and so are those of Boysen Jensen 
on the growth regulations of plants, of 
Krebs on the metabolism of amino-acids 
and proteins, and of Lundsgaard on the 
biochemistry of muscle. 


Newer Methods of Volumetric Chemical 
Analysis. By Erna Brennecke, N. Howell 
Furman, Hellmuth Stamm, Rudolf Lang 
and Kasimir Fajans. Wilhelm Boettger, 
Editdt. Translated by Ralph E. Oesper. 
(Chapman & Hall, Ltd., London), 1938. 
Pp. xiii + 268. Price 18/6. 

As the title suggests, the book ' is a 
symposium on new methods of volumetric 
analysis in which are dealt with, in seven 
parts : (1) Elimination of titration errors. 


(2) Ceric sulphate as oxidizing agent, 

(3) Alkaline permanganate titrations, (4) 
lodate and bromate methods, (5) Chromous 
solutions as reducing agents, (6) Oxidation 
and reduction indicators, and (7) Adsorp- 
tion indicators. Each of the sections is 
written by an authority on the subject. 
According to the Editor the topics have 
been treated with two objectives in mind : 

(a) exposition of the theory underlying 
the new method, so that an insight may he 
gained into the reasons for the way in 
which the subject has been developed, and 

(b) the presentatioi'F, so far as possible, of 
an exact set of directions for the perfoimance 
of particular analysis. It may be pointed 
out that the book is not meant for a beginner, 
and is not meant to supplant existing text- 
books on volumetric analysis. Only an 
analytical chemist, who is conversant with 
existing processes, can follow these newer 
methods with beneht. 

As most workers are aware, ceric sulpliate 
as an oxidising agent is a serious rival to 
potassium permanganate. The chief advan- 
tages claimed for ceric sulphate are, firstly, 
its stability even at boiling temperatuK S ; 
secondly, that it can be titrated in presence 
of HCl, and thirdly, the simplicity of its 
reduction product, Oe++^•-f- _> Ce-+++. 

Even though in some cases, for example, 
organic acids (p. 46), the stoichiometric* 
relations do not hold good, to practical 
chemists the result matters most, and so 
long as that is satisfactory, the theoretical 
aspect is only of secondary importance. 

Similarly, recognition is soiight for chro- 
mous solutions as against titanoiis, as 
reducing agents for potentiomelric titi aliens. 
The reducing power of Cr++ is very much 
greater than that of Ti+++. (The nonnal 
potentials of the two are —0-41 volt and 
— 0*04 volt respectively.) This excellent 
property from the theoretical point of view 
has its drawbacks in practice ; (*hrcimoiis 
solutions are very sensitive to atmosplieric 
oxygen and so should he prepared and 
stored with extreme care, and titrations 
should be carried out in an atmosphere of 
CO 2 . The necessary directions are given in 
detail. 

The critical discussion of the heha\ionr of 
a number of “ Redox ” (presumably an 
American abbreviation for “ reduction-oxi- 
dation ”) indicators should be extremely 
helpful to every student of chemistry, 
theoretical and practical. Similarly the 


288 


Revietv^ 


numerous applications of the various 
processes compiled at the end of each 
section will be welcomed by all analysts. 

The final chapter on adsorption indicators 
is refreshingly new, and is treated in the 
lucid style of Prof. Fajans, who was the 
originator of this method of volumetric 
work. First developed by him in 1023, it 
has attracted a number of workers, and 
more than 60 papers have appeared since 
then, including five from India. ^ The 
author himself points out that these indi- 
cators do not always indicate the exact 
equivalence point, and -hence can only be 
of limited application. In the case of 
single radicals, for example the halides, the 
method is very good, while mixtures give 
trouble, and the experimental conditions 
have to be carefully worked out. 
chapter would have been more helpful if 
fuller details had been given of experimental 
conditions for each estimation. The Biblio- 
graphy is comprehensive enough, but not 
every worker has immediate access to the 
original literature. 

The book is to be welcomed as a useful 
supplement to existing works of reference, 
and may be regarded as an excellent contri- 
bution to the recent advances in volumetric 
analvsis. 

M. E. FT. 


The Fundamental Principles of Quantum 
Mechanics, with Elementary Applica- 
tions. By Edwin C. Kemble. (McGraw- 
Hill Publishing Company, Ltd., London), 
1937. Pp. 611. Price 365. 

Within the brief space of a decade the 
science of Quantum Mechanics has grown 
rapidly due to the united labours of 
mathematicians and physicists, and now 
bids fair to oust the classical ideas from 
the field of Physics. Though we have to 
thank the Institution of Physicists for its 
basic ideas, a really satisfactory presenta- 
tion and a rigorous formulation of the whole 
subject now require mathematical methods 
of the type unfamiliar to most students of 
Physics. Kor can it be said that all the 
uncertainties and the dark corners have 
been completely cleared up and illuminated 
by the mathematicians. In spite of the 
attempts of the various physicists, it is 
difficult, nay even impossible, to clothe the 
fundamental ideas of the new mechanics 
in a language familiar to the classical 
physicists. The genial idea of the wave- 
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packet alluring in the first instance has 
come out insufficient on closer analysis, and 
though a statistical interpretation of the 
wave-theory seems to be the only one 
satisfactory from the philosophical stand- 
point, the methods of this new Statistics 
are not the same as those of the classical 
kinetic theory. It is also desirable that the 
beginners should be made aware of the 
defects that still exist in an otheiwise 
imposing structure, and attempts sliould be 
made to familiarise the students of Physics 
with the abstruse mathematical ideas of 
Keumann and Dirac, by presenting the 
main outlines of the subject in a compact 
and attractive form. 

The regrettable tendencies in most text- 
books of the subject to gloss over difficulties, 
have induced the author to write a text- 
book which aims at a rigorous formulation 
of the fundamental principles, and tries 
to explain at length all the novel mathe- 
matical ideas, essential for a proper under- 
standing of the subject. The book begins 
with a historical introduction and gradually 
leads up to modern statistical ideas : 
Typical problems of w^ave-inechanics are 
worked out at length to illustrate the 
peculiarities of the new method and the 
reader is familiarised by easy stages with 
the idea of orthogonal functions, and with 
operational methods. The author has 
taken every care to explain all novel ideas, 
and it is hoped that the beginners who 
work through Chapter IV of the book will 
master the essentials of the new analysis. 
The fundamental problem of the hydro- 
genic atom, and of the diatomic molecules 
are next dealt with at great length, which 
thus prepare the reader for a proper 
appreciation of the extension of the method to 
the many particle problems. The author has 
devoted a considerable portion of the book 
to familiarise the reader with the operator- 
method of Von Neumann. Neumann’s 
own book on the subject is too difficult for 
any but the most mathematical ; neverthe- 
less it is necessary that the physicists 
should be familiar with the basic ideas of 
his mathematical theory, in order that 
he may appreciat'' how the philosophical 
difficulties of the subject are attempted to 
be removed. 

The matrix methods, and the theory of 
perturbation are also treated at some length, 
and the book ends with an introduction to 
the theories of the electron-spin, the many 
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electron-problems and to the exchange 
phenomena. 

The Appendix contains a good deal of 
mathematical material which will minimise a 
too frequent consultation of mathematical 
reference books. However for the benefit 
of his more curious readers, the author has 
also given numerous references to original 
papers which deal with the matter in more 
detail. 

The author is to be congratulated on having 
thus tackled a formidable task in an emi- 
nently satisfactory fashion. Like most of 
the other useful books of the international 
series in Physics, it removes a long-felt 
want, and will help the cause of Physics 
by making an abstruse but important 
subject attractive and readable by a 
masterly exposition. S. H. B. 


The Principles and Practice of Lubrica- 
tion. By A. W. ISTash and A. B. Bowen. 

(Chapman & Hall, Ltd., London), 1937. 

Pp. 345. Price 18s. net. 

This book, as its name implies, deals with 
the principles and practice of lubrication. 
There is hardly any machine or mill the 
success of which is not partly dependent 
on lubrication. For successful lubrication, 
science is going to play even a more impor- 
tant part than it has hitherto done. It is 
not only the design and composition of 
bearings, essentially engineering problems, 
but the characteristics of oils and the mode 
of their api)lications which physico-chemical 
investigators must determine, that will 
help in the definition and the solution of 
the much vexed question of ' oiliness ’. 

The contents of this book have been 
divided into ten chapters : 

(1) Introduction. 

(2) Friction. 

(3) Specific Gravity and Viscosity. 

(4) Design and Lubrication of Bearings. 

(5) Source of Lubricants. 

(6) The Chemistry of Lubricants. 

(7) Chemical and Physical Tests for Lubri- 
cating Oils. 

(8) Industrial Lubrication Practice. 

(9) Mechanical Friction Testing Machines. 

(10) The Care of Lubri-'ants. 

There is an appenoix which provides 
some useful physical data and tables and 
a subject index. The absence of a separate 
name index is not particularly noticeable 
as unfortunately this book does not deal with 
the subject in a historical manner nor has it 


aimed at giving the most recent information 
on the subject which is available in literature. 
The high pressure lubricants wliicli are 
attracting a great deal of attention, parti- 
cularly in America, have hardly been de- 
scribed. The book is particularly weak from 
the point of view of theory. 

The chapter on the design and lubri- 
cation of bearings is well written and the 
book presents all that is generally known 
to the chemists working in the oil of 
refineries. It has tried to add very little 
new to the stock of their knowh dge from 
modern publications. The cliapter on 
sources of lubricants contains valuable 
information and helps in understanding 
the part which solvent refining plays in 
obtaining a good lubricant. 

The book will prove of great help to those 
who wish to be acquainted with the 
general principles of lubrication without 
having to go into greater chdails. The 
reviewer has no doubt that the new^ edition 
will aim at a more ambitious production 
and if the theory and the mathematical 
portions are extended and the recent work 
on high pressure lubrictants is more fully 
dealt with, this book will become one of the 
important publications in the oil literature 
which has been greatly enriched by tlie work 
of Ellis and Dunstan and his collaborators 
during recent yeeis. The get-up of the book 
and the presentation are good. S. B. B. 


Eugen Jahnke and Fritze Emde. — Table 
of Functions with Formulae and Curves. 
By B. G. Teubner. (Leipzig and Berlin), 
1938. Third (Itevised) Editj’on with 181 
Figs. Pp. 305. Cloth B.M. L5 — less 25% 
abroad. 

This wonderful book of tables W'hos(‘. 
text is written in two languages, 
German and English, side by si<l(‘, is now 
in its third edition. The first. 78 pag(‘s of 
the second edition have now b(‘(*n (Udeted. 
The author (Mr. Jahnke, tli(‘ original joint 
author, is now not living) has felt that these 
pages comprising the tabh‘s of the inore 
elementary functions should not appear 
along with the tables of the higher functions, 
and he promises to bring forth a separate 
book for these elementary functions. The 
present edition is however smaller than 
the second edition only by 25 pages, showing 
that more than 50 pages of extra matter 
have now been introduced. The chief 
additions are in the tables relating to the 
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complete elliptic integrals of the first and 
second kind wherein tables have been 
added for other than the Legendre forms, 
and in the tables relating to the Weber- 
Loinmel and Struve’s functions. Also, 
formulae and graphical representations are 
given for the confluent hypergeometiic 
functions and for Mathieu functions. 

It will be presumptuous on my part to 
describe the salient features of ‘‘Jahnke- 
Enide Tables of Functions which by now 
must have forced its attention on every 
student of function theory. It is, no doubt, 
true that the usefulness of the Tables will 
be most appreciated by practical computers 
whose work involves these higher mathe- 
matical functions. But every student and 
teacher of the theory of functions must 
now realize that his study of the subject 
must include besides the formal analytical 
development, a proper grasp as regards the 
exact graphical and pictorial conception 
of these functions. To quote from the 
Preface of the previous edition, '' In every 
text-book of differential calculus it is 
regarded as essential to illustrate the nature 
of simple functions in the real domain by 
means of curves The most important 
contribution of the book, so far as pure 
mathematicians are concerned, is in its 
opening their eyes to show that such a 
process is equally desirable in the study of 
functions in the complex domain. 

, C. N. S. . 


Charts for Design of. Timber Beams. 

By V. M. Limaye. (Published by the 

Forest Eesearcli Institute, Delira Dun), 

1938. 

The charts prepared by Mr. Y. M. Limaye 
will be very useful for engineers who are 
called upon to design structures out of 
timber. As again timber seems to be 
becoming more and more popular, these 
charts will be of considerable help to 
designers as the dimension for the beams 
can be arrived at easily in a few seconds, 
thus saving time and labour. It would have 
been more interesting if the author had 
given a short note on the formulae used 
and on the construction of the charts them- 
selves. 

These charts should find a place in the 
library of every building Engineer. 

E. K. R. 
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Text-Book of Biology. By C. J. George, 

Wilson College, Bombay. (Published by 

the Author), 1938. Price Es. 7-8. 

With the introduction of the Bifurcation 
Scheme by the Bombay University wliereby 
the student takes either a Science course or 
an Arts one from the very first year of his Col- 
lege career, a good number of books on Bio- 
logy by different teachers in the Colleges affili- 
ated to the Bombay University have appear- 
ed. Many of them are scrappy, badly brought 
out and full of mistakes. These faults 
are due either to the haste with which they 
were brought out or due to the lack of capa- 
city of the authors to write them properly. 

As such, it is a pleasure to find occasion- 
ally a book on Biology which is well written, 
nicely printed and handsomely brought out 
at a comparatively low price of Es, 7-8-0. 
Such is the book of Dr. George which com- 
bines in it several advantages over oilier 
Indian text-hooks on Biology and I com- 
mend it both to teachers and students of 
the Bombay University. 

This is perhaps the first Indian text-book 
which deals both with Botany and Zoology 
courses for Intermediate Science Course. 
This is a distinct advantage to the student 
in that it costs him less. Within tlie short 
space of 440 pages the author has very suc- 
cessfully covered both tlie Botany and 
Zoology courses for Inter Sdenee Examin- 
ation and even added two more chapters on 
Heredity and Organic Evolution. Thus tli(‘ 
book is a very comprehensive work and w(‘ 
may say that the author lias practically left 
notiling untouched, or that could be desired 
for an elenumtary student of Biology. 
Another important feature of the work i!^ 
that the author has added personal obsiuwa- 
tions, on Yeast, Moss, etc. Not only this 
but he lias included se])arat(‘ sections on 
physiology wherein he leads th(‘ r(‘ad(u* to 
the study of hiochemical change's occurring 
in the germination of seedlings. 

In the end, however, may be mentioned 
two faults : (1) tlie figures ’in the eiuipter 
on Plant Physiology whieli on tlie wlioh' 

are very good, are badly drawn; (2) 
a chapter on Plant Ecology would 
greatly enhance the value of the book. We 
congratulate the author on his achievement 
and wish that, many more such comprehen- 
sive books would be published by the author. 

F. E. B. 
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The Indian Sugar Industry (1938 Annual). 

By M. P. Gandhi. (Gandhi & Co., 

Calcutta), 1938. Pp. 300. Price Bs. 2-4-0. 

This publication like its predecessors by 
the same author, abounds in statistical in- 
formation about the progress of Indian 
Sugar Industry during the year 1938. The 
data are presented alongside the correspond- 
ing figures for the previous years and enable 
the reader to make a thorough comparison. 

The essential texts of the various Acts of 
the Government of India and the Provin- 
cial Governments of the U.P. and Bihar, 
relating to the protection and control of 
Sugar Industry are given in the beginning of 
this monograph. Following this is a com- 
pilation of 37 tables — Sugar Industry at a 
glance — containing numerous industrial data. 
This is a very useful and ready reference for 
the readers. In the end of this section the 
author has given an interesting forecast of 
Tariff Board’s recommendations, the publi- 
cation of which is expected shortly. 


The main text is divided into two parts 
and contains a very detailed treatment of 
the various aspects of Indian Sugar Industry. 
The author has freely quoted from different 
authorities and has advanced his own views 
and arguments on the many questions relating 
to the industry and its problems. 

Indian Sugar Industry has made rapid 
progress in the last five years during which 
period the country has been able to attain 
self-sufficiency in her sugar requirements. 
In fact, the white sugar production has just 
reached the country’s needs for consumption 
and is raising problems of checking over pro- 
duction, and economic manufacture of sugar, 
to enable profitable exxoortation. This publi- 
cation by Mr. M. P. Gandlii comes in very 
opportune, giving as it does a complete 
account of the industry’s progress during 
these years. 

The book is recommended for one and all 
interested in Sugar Industry 

G, G. It. 


The Design of Weirs on Permeable Foundations/^' 


rpHE design of weirs on permeable founda- 
tions has been thoroughly dealt with 
by Bui Bahadur A. Khosla, Dr. H. K. 
Bose, Dr. E. McKenzie Taylor and their 
colleagues in the present Publication Ko. 12 
of the Central Board of Irrigation, India. 
Exhaustive investigations have been carried 
out by the authors, with the result that 
they are now able to present a fairly com- 
plete solution of the complex problem which 
is supported by data from prototypes in the 
field, models in the laboratory and by 
mathematical theory. 

Until recently Bligh’s Creep Theory was 
being adoi)ted for designing weirs with 
component parts on sand or alluvial soil. 
This theory has been found to be defective 
from actual field observations and new 
formulae have been evolved by the authors. 
The design of weirs on sand foundations 
which was hitherto based on assumption 
can now be worked out with exactness in 
a rational and scientific manner. 


* Design of Keirs 07i PennertbJe Foitndadons. By R. N. 
Khosla, K. K. Bose and E. r\j'cKenzie Taylor. Published 
by the Central Board of Irrigation, Simla, 1936. Pp. 17S. 


The publication consists of eleven chap- 
ters. Chapter I is mainly liistoiical and 
traces the development of the science of 
subsoil hydraulics as related to weir design 
on iiermeable foundations from the (‘aidiest, 
times to the present day. Tlie earliest for- 
mula was given by II. D'Arey for th(‘ flow 
of water through permeable solids in ISbO and 
the validity of the same was tested by 
Col. Glibborn in 1896. The investigations 
carried out by Col. Glibborn, Sir John Ben- 
ton and others formed the first rational basis 
for tlie design of weirs on sand and tliey 
gave the idea of failure by undermining 
and uplift due to flow of water through 
the subsoil of the weir. 8ir John Ottley 
and Thomas Higliam developed from the 
results of experiments conducted by Col. 
Glibborn what is known as ' The hydraulic 
gradient theory ’ which came to be generally 
accepted in India. Bligh who originally 
believed that the stability of a weir depended 
on its weight, became subsequently converted 
to the hydraulic gradient theory and his 
enunciation of this theory is known as Bligh 
Creep Theory. This theory stated that the 
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length of the path of flow had the same 
effe'ctiveness length for length, in reducing 
uplift pressures whether it was along a 
horizontal or a vertical line. Following 
Fuckley, he assumed the percolation water 
to creep along the contact of the base 
profile of the weir with tlie subsoil losing 
head enroute, proportional to the length 
of its travel. He called tlie loss of head 
per unit length the ^ Percolation gradient 
The importance of vertical cut-offs at the 
upstream and downstream ends was lost 
sight of by him. The actual pressures 
indicated by pipes inserted in the floors 
of some of the weirs disclosed great dis- 
parity between those observed and calcu- 
lated by this theory. 

Chapter II deals with the theory of 
seepage flow, D’Arcy's law and its exten- 
sions as obtained by Schlichter. It is shown 
in this chapter how Schliehter’s equation 
agrees with the well-known Laplace equation, 
which governs the steady flow of heat and 
electricity through a conductor and of a 
perfect fluid. It is established that the 
problem of flow^ of water through the sub- 
soil is analogous to that of the flow of a 
viscous fluid or that of electricity through 
a conductor. This discovery of the analogy 
has led to the solution of the various prob- 
lems connected with seepage flow. 

The fundamental differential equation is 
given by Laplace as : 

8^ “sP 

-It is thus shown that in tlie problem of sub- 
soil flow the determination of equipressure 
surfaces is identical wdtli that of the equi- 
potential surfaces in the problems of the 
steady flow of electric currents through 
conductors. 

Chapter lY describes the experimental 
verification of the xjotential la^v ajiplicable 
to the flow' of water through permeable 
homogeneous subsoils by means of models. 
Experiments with both hydraulic and electric 
models x>rove that the flow net of equi- 
pressure and stream lines for any particular 
weir xirofile is independent of (1) class and 
structure of subsoil so long as it is homo- 
geneous ; (2) scale or size of structure ; (3) 
temperature so long as it is uniform through- 
out the medium ; (4) apx3lied head ; and (5) 
upstream and do-wnstream water levels. 
Conclusions 3, 4 and 5 have been arrived 
at from a study of the pressure observations 
at the Panjnad Weir. 


+?> _0 


Chapter V describes the erection of 
pressure J)ix3es in Khanki Weir, Panjnad 
Weir, etc. Tlie study of pressures in the 
Panjnad Weir is stated to have been the 
first experiment of its kind in the world 
and it has been instrumental in furnishing 
the final solution to the comxflex ])r()blem 
of^ w<ur design on sand foundations. In 
this cha])ter, the location of pressure points, 
precautions to be taken in tlie erection of 
Xjressure pipes, the observations to be made 
and the instruments used are exxjlained in 
detail. 

The method of recording ohscuvations 
made, standard forms to be used, and 
plotting of values obtained in the form of 
graphs are also described. 

Chapter VI is devoted to the comparison 
of results obtained from models of Panjnad 
Weir, Khanki Weir, Lloyd Barrage, Deg 
Escape Head, etc., and their prototypes. A 
large amount of data is presented to prove 
that models can reproduce exact field condi- 
tions and the results obtained from models 
can be aceex^ted as a safe guide for the 
designing of weirs. It is also shown how 
the actual observed ux^lift pressui es do not 
exceed 82 i^er cent, of the designed x^ressure 
and there is thus a factor of safety provided 
by nature. Tlie eflect of silt and scour 
at the ujistream and downstream of x^ervious 
floors and the difference in temperature of 
the river w'ater .and the subsoil are dis- 
cussed. Silt upstream will reduei^ ux^lift 
pressures and tliat downstream will increase 
them. Similarly sconr uijstreain will in- 
crease uxflift pressures and scour down- 
stream will reduce them. Tlie latter may 
however lead to dangerous conditions 
eventually, 

Cha])ter VII deals with the matlnmiaties 
of weir design. The determination of 
uplift x^^^'ssures and exit gradients for a 
number of cases of floors with pi]<^ lines in 
dilferent positions below the floors is work(‘d 
out mathematically. A number of tables 
and charts for different values and condi- 
tions are given in detail. A summary of 
Mr. J. K. Malh()tra'’s mathematical investi- 
gations of the subsoil flow under two 
standard forms of structures consisting of 
a single depressed floor without aprons and 
a pair of equal sheet piles placed at the heel 
and toe of a flush floor is appended to this 
chapter. 

Chapter VIII discusses, the question of 
exit gradients as related to weir design. 


Oiituary : Pmidit Hemra j 
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Pi'c. 10,^S I 

Th(‘ ra,iliir(‘ oT a weir on sand from a seepage 
How can occur by (1) undermining of the 
subsoil iind (2) uplift, due to {)ressure. under 
tlie lloor b(ung in ex('css of the weight on 
lln‘ door. T1 h‘. fa/ilure from tlie under- 
mining of th(‘ subsoil wliich usually starts 
from t']i(‘ ta.il (md of the work is tlie most 
common. Its c.a.us(‘s and measures to 
pr(‘V(mt such fa.il ur(‘ a.r(‘ therefore discussed 
in d(‘ta.il. The invest.igations prove the 
a.bsolut(' n(‘C(\ssity of luiving some depth 
of pih‘s or V(‘rtica.l (uit-olT a.t the tail end, 
()n(‘ ginnu'al f(‘a.t.ur(‘ w'hi(Hi is noticeable 
in a.li tiH‘ (‘xpiu’inumts is that tlie insertion 
of a. pil(‘ a.nywh(n‘(‘ n^sults in heading up 
or increas<‘ of jirt'ssurc^ upstream and a 
riMluction downslri^am, tlie increase or 
i‘(mIu('.( ion Ixdng ma.xinium at the pile and 
d(M*n'a.siug ra.pidly fart.luu' olT. The main 
inHu(‘nc<‘ is (midined to a radius equal to 
(.he (liqith of (In^ ])ile. At twice the radius 
tlu' indiumci' becomes negligible. 

Th(‘ la.s(. (dia.pt(‘r diseusses principles 
gov(M*ning t.h<‘ <i(‘sign of w(drs in relation to 
th(' dow of wa.t(‘r ovin* t.h(‘ surface. The 
suhj(‘ct of surfa.c(‘ How is still lacking in 


researches and the design is based on 
empirical formulae whicli may require to 
be modified in the light of investigations to 
be conducted in future. In suhsurfaee flow, 
the chief factors which govern tlie design 
of weirs are (1) uplift pressures and (2) exit 
gradients. But in the case of surface flow 
the additional factor of dynamic impact has 
to be considered. The design in this respect 
will depend upon (1) the afflux, (2) the 
changes in the regime of river, (3) the dis- 
charge per foot run, (4) flood scour, and (5) 
the position and depth of the trough of the 
standing wave. The material discussed in 
this chapter represents the accumulated 
experience in the field supplemented by a 
limited amount of experimental investi- 
gations. The great need for further research 
in regard to surface flow is emphasised. 

The book contains a large number 
of tables, graphs, diagrams and photograplis 
of experiments which axe highly interesting 
and useful in following the Ibeoretical cal- 
culations. The authors and their colleagues 
deserve to be highly commended lor tlieir 
excellent work. Y. G. 


OBITUARY. 

Pandit Hemraj. 


P ANDIT ITDMRAJ, Prirndpiik Tlyal Singh 
(’()ll(‘g(‘, Dahor(g v\'hos(‘ unt.imely death 
is IxMug mounuxl in all c.in'h's, was born in 
DalTar, a. villa.g(‘ in t lu^ Tlosliiarpur District 
of th(‘ Panjab, t.owanls t.lie end of tlie yi'.ar 
ISSd. His ra.t h(‘r Pajidil. Ganga .Bam who 
surviv(‘s him is a. fxmr Ib’abmiii. It was under 
hard cireumsta.mxvs, tlun’id’ori', that Pandit 
Hemraj r(‘(*(‘iv<‘<l his (xlii(*a.t.i(m. He passed 
his mi{l(ll(‘ school (‘.\a,minaiion irom the 
S.D. School, in Iddd, a, ml his mat.riculation 
from lh(‘ G()\'crnm(mt High Sidioul, Hoshiar- 
pur, in 11)05. ir<‘ pass(Ml his B.A. and M.A. 
(‘xa.mina.t ions from I Ih' D.A.V. College, 
l;:ihor<‘, w'ilh distinction, st.a.nding first 
in (he lirsl (dass in tln^ M.A. (examination 


in 1912. vShortly after passing his M.A., 
Pandit Ji was appointed in Octoher 1912, 
an Assistant Professor of Mathcniatics in 
the Byal Singh College, Lahore. Pandit 
di's work thus came to the notice of the 
Panjab Government and Sir John Maynard, 
the then Yiee-Chancellor of the Panjab 
University, moved the University to oibo' 
him a scholarship to go abroad for liigber 
studies. The offer xvas not aeee])ted for 
reasons of liealtb. By hard wnrk Pandit 
Ji rose to tlie Prineipalship of the College 
in 1921, and served it ably till the tinu^ of 
his death on the nigbt of the 12tli November 
1938. His death lias left a void in tlie 
academic life of the Panjab University. 

Hanskaj Gupta. 
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Centenaries 

CENTENARIES 


t Currcni 
Science 


By S. Eianganathan, m.a., l.t., f.l.a. 
{University Librarian^ 3Iadras) 


Nicoll, Whitlock (1786-1838) 

HITLOCK XICOLL, a British physician, 
was born at Troddington, Worcestci- 
shire in 1786. His father who was rector 
of the parish died when hillock was but 
two years. He was educated by his uncle. 
He took his H.D. degree May 17, 1816 and 
became an extra-licentiate of the College 
of Physicians, London. 

His Publications 

He became a regular contributor to the 
London medical rej^ository in 1819.^ His 
first book entitled Tentamen nosologicxms 
classified diseases into (1) febres, (2) neuroses 
and (3) cachexise. In his Eistory of human 
econoyny (1819) he developed a physiological 
approach to clinical medicine. Primary ele- 
ments of disordered circulation of the blood 
(1819), General elements of pathology (1820), 
and Practical remarks on the disordered 
states of the cerebral structures in infants 
(1821) were his other books. Three of his 
papers on defective vision attracted some 
attention in his days. 

His Honours 

He became a member of the Eoyal Irish 
Academy in 1821 and was elected Fellow 
of the Royal Society in 1830. 

After successful practice in London for 
about twelve years, he retired in 1835 and 
died December 3^ 1838. 



Overton, John (1764-1838) 

TOHIn 0VEET0!N', a British writer on 
^ chronology, was born at Thetford, 
Lincolnshire in 1764. He got aiipointed 
in the excise. 

Interest in Astronomy 

He liad a strong liking for astronomy. 
He constructed his own telescopes for his 
observations- His interest swerved to bibli- 
cal chronology by about 1817 when he 
published the Genealogy of Christ with a 
new system of sacred chronology and the 
true meaning of the weeJes in Daniel. 2 Y. In 
1820 he brought out his Books of Genesis 


and Daniel (in connection with modern 
astronomy).^ etc. Two other books of his 
on related topics were The chronology of the 
apocalypse investigated and defended (1822) 
and Strictnres on Dr. Chalmers's discourse on 
astronomy (1823). 

Overton died at Chelsea December 1, 1838. 


Hunt, Robert Woolston (1838-1923) 

"pOBERT WOOLSTOH HUNT, an Ameri- 
^ can metallurgist, was born at Falling- 
ston, Bucks County, December 9, 1838. 
Having served in his father’s drugstore for 
some time, he found employment for 
several years in an iron rolling mill. 

First Analytical Laboratory 

Having taken a course in analytical 
chemistry, he established in 1860 the first 
analytical laboratory as an integral ])art 
of an iron works at the plant of Canbrie 
Iron Co. 


Bessemer Process 

In 1865 this Company sent him to tlicir 
plant at Wyandotte, Michigan where expeii- 
ments were being made with the Bessemer 
Steel Process. In 1867 Hunt rolled for the 
Pennsylvania Railroad with Bessemer steel 
from the Pennsydvania Steel Company, tlie 
first commercial order for steel rails. From 
1871 to 1888 he was in charge of Bessemer 
steel plants in several companies, until he 
established at Chicago the firm of Robert 
W. Hunt & Company. • His Eistory of the 
Bessemer onamifacture in America published 
in the Transactions (1877) of the American 
Institute of Mining Engineers is an autliori- 
tative contribution. 


Rails 

He invented the very widely adopted rail 
mills. He was Secretary of the American 
Society of Civil Engineers which designed 
the rail section bearing the Society’s name. 
In 1921 he proposed a new rail section and 
the nick-and-break test for soundness of 
each ingot. 
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His Honours 

In 1912 he wa>s awarded the John Fritz 
Medal and in 1923 the Washington Award. 
There have been established in his memory 
the Eobert W. .Hunt Medal and the Eobert 
W. Hunt Prize awarded annually by the 
American Institute of Mining and Metal- 
lurgical Engineers. 

Hunt died at Chicago July 11, 1923. 


Burnham, Sherburne Wesley (1838-1921) 

S W. BUENHAM an American Astro- 
• nomer was born at Thatford, Ver- 
mont, December 12, 1838. Having served 
in the army during the Civil War, he 
practised shorthand by himself and acted 
as official court reporter at Chicago for over 
twenty years. Though his daj-s were fully 
occupied in taking down the court reports 
and writing them out in long hand, his 
tireless energy was such that he would 
carry out a full programme of astronomical 
observations at night. Tie worked at the 
Lick Observatory from 1888 to 1892 and 
was the first senior astronomer at the 
Yerkes Observatory from 1897 to 1914. 

How He turned to Astronomy 

When he was shorthand reporter at New 
Orleans, one afternoon as he was strolling 
along the street he heard a book auctioneer 
crying Burritt’s Geography of the heavens. 
He bid for the book which was knocked 
down to him. On examining it he found it 
contained a chart of the sidereal heavens. 
In these he soon became interested and he 
bought a small telescope. By 1886 he got a 
better instrument and he also came in pos- 
session of Webb’s Celestial objects for com- 
mon telescopes. This determined his future 
line of work. 

Double Stars 

His chief fame rests on his work on 
double stars. It was then generally supposed 
that the Herschels had left no more double 
stars to be found. But Burnham’s keen 
eye detected many stars with only a small 
fraction " of a second of arc. His observa- 
tions which were of the highest accuracy 


were made with great rapidity. He is said 
to have measured as many as one hundred 
double stars in one night. The total number 
of stars listed by him is 1,340. 

His Publications 

His results were published from time to 
time in several periodicals, the Monthly 
'notices and the Astro nomische Nachrichtem 
being the chief of them. But the most 
famous of his works is the Goieral catalogue 
of double stars icithln 120° of the north j)ole 
2 V. (1906). 

History of the Catalogue 

This Gc'iieral catalogue has a very interest- 
ing history, which is best told in tlie author’s 
own words : '' This catalogue in its first 

form was the result of my own needs soon 
after acquiring the six-inch Clerk refractor 
in 1870. From the beginning that instru- 
ment was devoted almost entirely to the 
observation of double stars. Objects were 
constantly found which could not be identi- 
fied in any of the books.... At that time 
there were but few books in Chicago bearing 
upon the subject of double stars.... At 
that time to make a complete catalogue 
of the then known double stars, it was 
necessary to first make pen copies of nearly 
everything required for this purpose. These 
were secured by visiting libraries of the 
naval and otlier observatories and by 
borrowing books from various quarters. In 
this laborious way manuscript copies were 
acquired of the material jiiiTts of nearly all 
publications relating to double stars.... 
The manuscript general catalogue was kept 
continuously posted to date by the addition 
of all new stars and new measures from 
current publications. In order to make 
room for this new material a second manu- 
script edition became necessary and still 
later a third. ” 

This went on till 1905 when the then newly 
established Carnegie Institute of AVashington 
undertook to publish the General catalogue 
as the fifth of its publications. The book 
gives full data of about 13,665 double 
stars. 

Burnham died at Chicago March 11, 1921, 
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A Method of Preparing Palmyra Jaggery for Refining. 

By Victor M. Ilincliy, iM.c. 


T he production of Jaggery in India ifi 
an age “ old institution, a cottage 
industry to be fostered and one which 
may rightly take its place in the internal 
economy of the (ionntry. 

The sale of this commodity to factoriihs 
for rellning purposes is of increasing imjior- 
t.ance and it is in the interests of the producer 
and refiner alike that unnecessary loss 
should not occur during the interval be- 
tween the purchase of the raw material and 
tlie manufacture of the llnished white 
sugar. 

Inversion of sucrose during tins interval 
benelits neither producer nor manufacturer, 
yet the present system is to stock the raw 
inaterial in godowns, niore or less open to 
the elements, for a period of six to nine 
montlis to allow the motlier liquor or 
runnings to drain from the crystals. 

That sucli inversion does occur has been 
demonstrated, but the considerable loss 
involved lias scarcely been appreciated. 

In an attempt to determine the causes of 
deterioration, a series of experiments were 
initiated. These consisted in submitting 
samples of jaggery to pressure in desic- 
cators containing (1) concentrated sulphuiic 
acid, (2) 40% formaldehyde, (3) distilled 
water. Pressure was continned for a period 
of three montlis. 

The result calculated on the basis of 100% 
solids are given below : — 



Origi na.l 
JaRgei-y 

Pol. 

80-02 

Invert sugar 

2-74 

Soluble ash 

3*90 

Insoluble matter 

3-71 

Otlier non-sugars 

3*00 

B.V. 

03 -73 

Weight of original jaggery 

354 -80 

Weight of final jaggery . . 

-• 

Percentage of Solids removed 

. . 


It is obvious from these results tlia 
jaggery is pressed under perfectly 
(umditions, it not only does not deteri<i 
(luring a period of several months, but by 
elimination of the impurities in the iru) 
liquor, tlie rcdining value of the raw mate 
is increased (‘onsiderably. 

Since however it would he difficnU 
maintain these conditions on a comnu^i 
scale, the elfeets of pressure for a si 
period only were investigated. 

A screw press of the type used in bag*’; 
analysis, was emjjloyed and the jaggery 
analysed after six hours continuous press’ 
The results obtained may be summarisc^< 
follows : 

(1) Over 1.1% of the original weiglit 
jaggery was expressed as ‘ runnings 

is a fair average figure for the quau 
usually removed during storage for 
months or more. 

(2) 7-1% only of the original su<*.i 
present in tlie jaggery was removed in 
runnings. 

(3) 54%, fhe invert, sugar passed 
of the jaggery. 

(4) 33-5% of the soluble ash was foi 
ill the runnings. 

(5) The refining value of the jag:g*: 
calculated to 100% dry matter incron 
from 6fM0% to 73-94%. 

Finally, a jaggery pressed during a 
of a fi^w hours would be superior to t 

J a.j,-gci*y ,r.‘i}.>goi'y Jaggf^ry 

pr(ws(.‘(l pre^ssc'd pi'cssod 

ovorjr.S().j ovci'JRdlO ovei- ,1K(> 


S!)-71 17-32 

] -77 1-25 10-03 

2-0(i 1-3S 2 -It 

4- 93 19 -St 31-43 

1-50 12-03 32-78 

77-07 56-75 . - 10-91 

354-8 354-8 354-8 

.334-1 97-6 31-4 

5- 8 


72-5 


91-1 


.-I slro7ioiiiical Notes 
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(H’dinarily in(‘U(‘(l and thus would h(‘ (‘onsi- 
d(‘r(‘d an (‘xiadhud raw nia.t(‘rial r<n‘ (lie 
r(‘lin(‘i-v. 

t v[)(‘ of hir^’(‘-saa.l(‘ (M|uipin(Md r(M{uir<al 
for I Ill’s [)iirf)os(‘ is a. h ydra^ulic |»r<‘ss wilh 
iularhaivtss of nudaJ ixdwiaui tlu‘ caloss of 


ja.u-^XM’y. Our pr(‘ss ai (au'li ('(‘idi(‘ I’or (lu^ 
pur(dias(‘ of ja.a'.'^iu'y would (hail with 1]i(‘ 
inaUuial as it ai‘ii\’('s, llu' Ircalcd ja.a<i.'(uy 
laMiyu* s(uil on to llu^ voiiii(vi-y f(H‘ inmuMlial 
ni(‘llin^‘ and (In* funniujis liciii^’ rrsold 
dir(‘(‘t to 11 h‘ rvots. 


ASTRONOMICAL NOTES. 


Planets (during January 1939. — Mtuauirv 
is a. inorning star and will h(‘ a.( gr(‘a.l(‘sl. 
idongalion (‘Jl!” 19' W.) from th(^ Sun on 

da.niiai'y 3. Xhaius will (*ouliiUK‘ to h(‘ a. 
l)i‘ight. ohj(H‘t ('oiis})i(MiousIy visihh^ in th(‘ 

(‘ast(‘ru sky for luairly tlii*(‘(‘ hours ))(‘for(‘ 
sunris(‘ ; lh(‘ st(dlar magui(ud(‘ will lu‘ 

adxuit - I -3. On , la, unary 30, lh(‘ plaiud. 
r(‘a(‘h(‘s gr(ait<‘s( olougiition from tlu' sun 

( 10'’ otk \\',). i\Iars is moving’ slowly (aist wai'ds 
in th(‘ (‘.onst.cdhit ion la])ra- and can ]k‘ 

oi)S(U'V(Ml in Hh' lail(a‘ pari, of lh(‘ night. 
On danuary 15, tluua^ will h(‘ a. cIos(‘ con- 
junct ion of th(‘ plamd^ with th(‘ Moon th(‘ 
distanc(‘ ])(‘lw(‘<‘n them Ixang only aliout 
on(‘-lhird of a* d(‘gr(‘(a 

At suns(d, dupit(‘r will ])(‘ low down in. 
t h<‘ w(‘st(‘rn sky, whil(‘ Saturn will h(‘ visihl<‘ 
as a, lirst magnit.udi' star slight ly west, of ilu' 
nuu'idian, 'ldi(‘ ring (dlips(‘ is h(‘ginning to 
wiihm, tin* angular dinumsions of Oic major 
a, ml minor ax(‘S Ixung .‘ItP'- l and 5"-0 lass- 
p(Mdiv(‘ly. nranus will Ix^ on t-h(‘ nnu'idian 
at al)out. 7 p.m. and can h(‘ (‘asily loca-taxl, 
Ixdng only about a, dcgrc<‘ north of th(‘ 
tifth magnitinh* star (t Ari(‘(is; on danua.iy 
T2 it. will b(‘ a,t- on<‘. of tlu^ sta.tionary points 
of t.h(‘ g(‘oc(mt ric. orbit , 'rh(‘ moon will 

closely a.pproax'h tin* plamd. on January 1, 
and again on January 39. 


Jupiter’s Satellites X aini XI. — From 
ol)S(‘i‘vat ions s(‘ciircd at, M( . \\'ilson, l)i*. 
lAiiil Ib'i’gid has ilmavial an orbit, for ,1. XI 
('ire. 7M0) vvhic'h indic'a.t.cs t ha,t. t he 
sat (d lit is nuyving round th(‘ primary in a 
r(‘1rograd(‘ direction. Th(‘ ('(‘('(‘iitricat y is 
d*3l and t.h(‘ pcaJod t>tl3‘5 days. The 
(‘hmnmts of th(‘ oi’bit. coniput(Ml for A. X. 
agr(M‘ v(‘ry clos(dy with thos(‘ of t]i(‘ sixth 
and the Siwamth sat(dlit(s of flupit(‘r. 'rhcs(i 
mwvly discovau'cd objects ari^ (‘xtianudy 
small bodies lad ing probably diani(d('is not 
(nxc(‘cdii)g 5 miles. 

The Variable Star R Coronae Borealis. — 
'Phis is a, [xxmliar \’ariabl(‘ star whi(*h is 
muMually of constant, brightness (dth mag- 
nit ud(‘) but (x'casionally Ix'couu'S faint, 
abrupt ly dropping s<‘V(a al magnit udes in 
bright iicss. Afi(U' an int (U‘val which is mwcu' 
uniform, th(‘ star g(ds bright (u* and rcsmiics 
it,s oi’igina.l bright. m‘ss. On 1 93)S ( )ctolxM* 30, 
t lu‘ star was obs(U‘v<Ml to ha.v(‘ (hadiiKMl to 
ma.gnilud(‘ 0-1 and on Novamilxo* 3 to 
magnitiid(‘ 10-5 (V.A.L ('irenlar 731). dJu' 
last minimum occuriaxl in I)(‘C(md)(U’ 1931 
wlum t.h(‘ sl-ar's magnitinh' droppi'd to 10*4. 

T. l\ Ib 


A N NOPNt’MM MN3' of th<‘ bright.<‘st. brilliant supi'rnova, t.i'uta.t i vely ca.lh'd 

stidlar ol)j(‘(d (‘vm* discov(‘r<‘d has Ixx'ii 1/.S.3, was h)ca.t(‘d by nnains of tin' IS-imdi 
ma,(h‘ by Dr. *hh-itz Zwicky, a.si,ro])bysicist. Schmidt. Jk'h'Scopi' at t li<‘ Palomar ( )bs(‘rv- 

of dll' (bliforiiia. lustitiiti' of Tc'clmology in a, lory. 1 1 is a, i)j)a.r(‘ully (‘f a, luminosity about 

association with Dr. \Va,ll('r Ibuule of’tlu' lOO,!)!)!),!)!)!) tiun'S Ibal of tin' sum — SAw/, 

Mount Wilson Obsi'rva.tory stall. dJiis 193S, 3, ,U). 
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i_>^cicnce 

RESEARCH ITEMS. 


A Light Filter for the Isolation of the 
Mercury Green Line. — The green line of the 
mercury arc is the most intense in the mercury 
spectrum and it permits of excellent Raman 
spectra to be taken of photochemically sensitive 
substances, those wliich fluoresce when exposed 
in the blue region or coloured substances which 
show absorption in the region. Aqueous cupric 
chloride solution to which concentrated hydro- 
chloric acid or chlorides have been added shows 
absorption in tlie blue and red region and trans- 
mits 5000-(3000 a- Addition of neodymium chlo- 
ride to the above solution greatly narrows the 
range^ on botli sides and transmits sharply about 
5460 a - For Raman measurements according 
to Stoll {Ber., 1938, 71, 1576) one uses a 5 mm. 
thick layer of a semi-saturated solution of 
neodymium chloride to which 20 per cent. wt. 
fon water used) of cupric chloride has been added. 
This solution transmits SO per cent, green and 
less than 0*1 per cent, of yellow and blue, and 
nothing of red, violet and ultra-violet. A 
saturated solution of neodymium chloride trans- 
mits the green line 100 per cent. Hence one can 
also saturate the above solution with neodymium 
nitrate or didymium nitrate before use. It is 
a clear, transparent and stable solution. 

B. S. R. 


Polycyclic Aromatic Hydrocarbons. — The 
polycyclic aromatic hydrocarbons are of import- 
ance as parent substances of steroids, oestrogenic 
and carcinogenic substances. Their synthesis 
and properties have engaged the attention of 
Ch. Weizmann and E. Bergmann {Scripta Acade- 
mica Hicrofiol}jmitana Scientihe Report, 1938, 1 , 
1-28). In the synthesis of antliraquinone deri- 
vatives by condensing phthalic anhydride with 
aromatic hydrocarbons, Weizmann introduced 
useful modifications by suggesting the use of 
boric acid instead of aluminium chloride and 
interaction wdth Grignard compounds, good 
results being obtained with dihydroxy-naphth- 
acene-and-pentacene quinones. A method based 
on allyl-benzenes isomerising to hydrindenes and 
butyl-benzenes into tetrahydronaphthalenes has 
been employed by the authors for obtaining a 
lower homologue of rubrene. The authors suggest 
a more probable formula for isorubrene of Mureau 
and Dufraisse. The possibilities of the diene 
methods and those of I. G. Farbenindustrie 
based on removal of HCl from chlorostillbenes 
have been extensively studied by the authors. 
X-Ray investigations have shown rubrene mole- 
cule to be not fiat like many known hydrocarbons . 
Another topic of interest dealt wdth by the authors 
is the formation of naphthaduorene type of 
aromatic hydrocarbons from steroids by dehydro- 
genation. 

B. S. R. 


About the Betulenols. — According to Triebs 
(Ber,, 1938, 71, 612, 1794) it seemed possible that 
in the plants betulenole was formed by the 
biological oxidation of the methylene or methyl 
side chains of the natural caryophyllene mixture 


which appears to consist of a, /3 and y-caryo- 
phyllenes. Betulenolic acid obtained from, the 
sesquiterpene alcohol betulenole has been shown 
to be identical with homocaryophyllenic acid 
from caryophyllene. The alcohol and acid ob- 
tained by oxidation of the caryophyllene mixture 
with potassium permanganate has been shown to 
be identical with betulenole and betulenolic acid, 

B. S. R. 


About the Bacterial Hydrogenation of And- 
rostendione and Testosterone. — Luigi Marnoli 
and Gerhard Schramm {Ber., 1938, 71, 2083) have 
shown that pure Androstendione and Testosterone 
treated with the clear aqueous extract obtained 
from finely commimited bull-testicle after 2 days 
contact gave excellent yields of atiocholandione 
and epiatiocholandiol. The same substances 
treated with a sterile extract treated with chloro- 
form or toluol were recovered uneffected quanti- 
tativelv. 

B. S. R. 


Bleaching of Cane Syrups by Sulphur 
Dioxide. — In a paper presented at the Seventh 
Annual Convention of the Sugar Technologists’ 
Association of India, Parashar has discussed the 
bleaching action of sulphur dioxide and the 
limits of pH suitable for sulphitation of cane 
syrups. The change in the pH of syrup and its 
decolorisation are very rapid in the initial stages 
of sulphitaton and as the pH is lowered, com- 
paratively larger amounts of sulphur dioxide are 
needed for effecting tlie same bleaching and pH 
lowering. The maximum range of sulphitation 
recommended for cane syrups in the light of this, 
is 5 -2-5 *4, the lower pH being suitable for low 
purity syrups. 

During the boiling of sulphited syrup in the 
vacuum pan sulphur dioxide always escapes but 
the beneficial effect on the white colour of the 
sugar is still derived. Tins is due to the fact 
that a sulphited syrup reduces tlie colour absorp- 
tion by the sugar at the graining point. It is 
pointed out that the resulting colour of the sugar 
is largely determined by the colours absorbed at 
the point of graining ; during the growth of 
crystal, colour absorption takes place only to 
a very small degree. It is therefore recommended 
that the syrup employed for granulation must be 
maintained at a high degree of sulphitation (pH 
5 -2-5 *4) and in the later stages of boiling, less 
acidic syrup can be employed. 

The use of a bleaching agent like blankit during 
boiling must therefore be made judiciously, so as 
to obtain the maximum beneficial effect. When 
employed at the time of graining blankit helps to 
keep down the colours that are generally absorb- 
ed by sugar crystals but its employment at later 
stages of boiling especially at the strike time 
does not appear to serve any useful purpose. 

For the reasons mentioned above regarding 
the absorption of colours by sugar at the granu- 
lation stage, the practice of mixing molasses with 
sulphited syrups for graining is to be disapproved » 
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A Light Filter for the Isolation of the 
Mercury Green Line. — The green line of the 
mercury arc is the most intense in the mercury 
spectrum and it permits of excellent Raman 
spectra to be taken of photochemically sensitive 
substances, those which fluoresce w’hen exposed 
in the blue region or coloured substances which 
show absorption in the region. Aqueous cupric 
chloride solution to which concentrated hydro- 
chloric acid or chlorides have been added shows 
absoi'ption in the blue and red region and trans- 
mits 5000 ~(>OOOa. Addition of neodymium chlo- 
ride to the above solution greatly narrows the 
range^on both sides and transmits sharply about 
5 too A- For Raman measurements according 
to Stoll (Rer., 1938, 71, 1576) one uses a 5 mm. 
thick layer of a semi-saturated solution of 
neodymium chloride to which 20 per cent. wt. 
(on water used) of cupric chloride has been added. 
This solution transmits SO per cent, green and 
less than 0*1 per cent, of yellow and blue, and 
nothing of red, violet and ultra-violet. A 
saturated solution of neodynium chloride trans- 
mits the green line 100 per cent. Hence one can 
also saturate the above solution with neodymium 
nitrate or didymium nitrate before use. It is 
a clear, transparent and stable solution. 

B. S. R. 


Polycyclic Aromatic Hydrocarbons. — The 
polycyclic aromatic hydrocarbons are of import- 
ance as ];»arent substances of steroids, oestrogenic 
and carcinogenic substances. Their synthesis 
and properties liave engaged the attention of 
Ch. Weizmann and E. Bergmann (Scriptc/. Acade- 
niica Hierofiolymitana Scientific Report, 193S, 1, 
1~28). In the synthesis of antliraquinono deri- 
vatives by condensing phthalic anhydride with 
aromatic hydrocarbons, \A"eizmann introduced 
useful modifications by suggesting the use of 
boric acid instead of aluminium cliloride and 
interaction with Grignard compounds, good 
results being obtained with diliydroxy-naphth- 
acene-and-pentacene quinones. A method based 
on allyl-benzenes isomerising to liydrindenes and 
butyl-benzenes into tetrahydronaphthalenes has 
been employed by the authors for obtaining a 
lower liomorogue of rubrene. The authors suggest 
a more probable formula for f.sorubrene of Mureau 
and Dufraisse. The possibilities of the diene 
methods and those of I, G. Farbenindustrie 
based on removal of HCl from chlorostillbenes 
liave been extensively studied by the authors. 
X-Ray investigations have shown rubrene mole- 
cule to be not flat like many known hydrocarbons. 
Another to^iic of interest dealt with by the authors 
is the formation of naphthafliiorene type of 
aromatic hydrocarbons from steroids by dehydro- 
genation. 

B. S. R. 


About the Betulenols. — According to Triebs 
{Ber., 198S, 71, 612, 1794) it seemed possible that 
in the plants betulenole was formed by the 
biological oxidation of the methylene or methyl 
side chams of the natural caryophyllene mixture 


which appears to consist of a, and y-caryo- 
phyllenes. Betulenolic acid obtained from, the 
sesquiterpene alcohol betulenole has, been shown 
to be identical with homocaryopliyllenic acid 
from caryophyllene. The alcohol and acid ob- 
tained by oxidation of the caryophyllene mixture 
with potassium permanganate has been shown to 
be identical with betulenole and betulenolic acid. 

B. S. R. 


About the Bacterial Hydrogenation of And- 
rostendione and Testosterone. — Imigi Mainoii 
and Gerhard Schramm (Rer., 1988, 71, 2088) have 
shown that pure Androstendione and Testo.sterone 
treated with the clear aqueous extract obtained 
from finely comminuted bull-testicle after 2 days 
contact gave excellent yields of atiocholandione 
and epiatiocholandiol. The same substances 
treated with a sterile extract treated with chloro- 
form or toluol were recovered uneffected quanti- 
tativelv. 

B. S. R. 


Bleaching of Cane Syrups by Sulphur 
Dioxide. — In a paper presented at the Seventh 
Annual Conv^ention of the Sugar Technologists’ 
Association of India, Parashar has discussed the 
bleaching action of sulphur dioxide and the 
limits of pH suitable for sulphitation of cane 
syrups. The change in Mio pH of syrup and its 
decolorisation are very rapid in the initial stages 
of sulphitaton and as the pH is lowered, com- 
paratively larger amounts of sulx)hur dioxide are 
needed for effecting tlie same bleaching and pH 
lowering. The maximum range of sulphitation 
recommended for cane syrups in the light of this, 
is 5 -2-5 *4, the lower pH being suitable for low 
purity syrups. 

During the boiling of sulphited syrup in the 
vacuum pan sulphur dioxide always escapes but 
the beneficial effect on the white colour of the 
sugar is still derived. This is due to the fact 
that a sulphited syrup reduces the colour absorp- 
tion by the sugar at the graining point. It is 
pointed out that the resulting colour of the sugar 
is largely determined by the colours absorbed at 
the point of graining ; during the growth of 
crystal, colour absorption takes place only to 
a very small degree. It is therefore recommended 
that the syrup employed for granulation must be 
maintained at a high degree of sulphitation (pH 
5 *2-5 *4) and in the later stages of boiling, less 
acidic syrup can be employed. 

The use of a bleaching agent like blankit during 
boiling must therefore be made judiciously, so as 
to obtain the maximum beneficial effect. When 
employed at the time of graining blankit helps to 
keep down the colours that are generally absorb- 
ed by sugar crystals but its employment at later 
stages of boiling especially at the strike time 
does not appear to serve any useful purpose. 

For the reasons mentioned above regarding 
the absorption of colours by sugar at the granu- 
lation stage, the practice of mixing molasses with 
sulphited syrups for graining is to be disapproved. 
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The Twelfth International Horticultural Congress, Berlin, 1938. 


OCIENCE AND SPORT have no frontieiv., and it 
^ is nati'ral. that international meetings in 
connection "with either of these dojiartrnents of 
human activity should be the order of the day. 
Berlin was the stage of the Twelfth International 
Ilorticultural Congress in August this year ( 1 n3S). 

The Indian delegation to the ilorticultural 
Congress consisted of Dr. W. Burns (Agricultural 
Expert, Imperial Council of Agi'icultural Re- 
search), Dr. H. Chaudhuri of the Punjab Cniver- 
sity, and Mr. K. C. Naik, B.Ag., m.sc.. Superin- 
tendent of the Fruit Experimental Station at 
Kodur (Madras), As the Congress was divided 
into no less than 20 sections, the three delegates 
arranged as far as jicssible to attend dift‘f?rent 
sections, in order to give and get as mucli infor- 
mation as possible. All, however, attended the 
session of the Tropical Section of the Congress, 
of which Dr. Cliaudhuri (at the invitation of the 
German organisers of the Congress) had the 
honour to be the first president and to deliver the 
presidential address. During the discussion 
Dr. Burns gave an account of the organisation of 
horticultural research in India. 

All meetings were held in the Kroll Opera 
House, which has, in addition to its main great 
auditorium, many rooms of all kinds which were 
used for the sectional meetings, and for some of 
the social events. The opening meeting of the 
Congress was held in the great auditorium which 
was decorated for the occasion with that colour 
and lavishness that one expects from a regime 
that has perfected the art of mass displays. 
Behind the rostrum was a vast map of the 
world ; against it were ranked the banners of over 
fifty nations, and in the centre was suspended an 
enormous golden rose, the symbol of tlie Congre.ss, 
also worn on the badges of all delegates. 

Arrangements had been made for all meetings 
held in tliis hall and also in some of the smaller 
rooms whereby delegates could hear any speech 
in any one of four languages : German, Italian, 
French or English. This was done by a system 
of interpreters each speaking into a teleplionc 
while the listener had at his seat anotlior tele- 
phone and a switch that enabled him to listen 
to any one of these interpreters. 

The Congress was olTicially opened by tlie 
Reich Minister for Food and Agriculture (Herr 
R. Walther Darre) who welcomed the delegates 
and pointed out how the International Ilorti- 
cultural Congress had grown from small begin- 
nings to be the forum of horticultural specialists 
from all parts of the world. He emphasised tlie 
fact that there is scarcely any field of activity so 
varied as horticulture, proceeded to point out the 
increasing importance of fruit and vegetables in 
Avorld trade and human diet and remarked on 
the number of neiv problems that all this had 
raised. He adso stressed the cultural significance 
of horticulture (for the C'ongress had several sec- 
tions dealing with the cultural and a?sthetic side 
of the subject). 

Some of the papers on this aspect of horticul- 
ture were distinctly .stimulating, particularly 
perhaps the paper on “ Park and Garden Plan- 
ning ” by Dr. Jensen of the United State.s who 
was against all clipped hedges, in fact, anything 
artificial and wanted a park or garden to be a 


living example of lhc‘ cultiu-al life of the people. 
He mentioned a.s an instama^ of t!)C hincoln 
Memorial Gai'den (plann^Ml by himself) designed 
to expres.s beauty and strength, the beauty of 
tlie land and tlie '^trengtli of character of Lincoln. 

f>r. W'ir:: ((JeiTuany) gave an intfO'esting lecture 
on “ Tlie Signincance of Fiaiit and Vegetables for 
National Health and totality” followed by a 
])ractical demonstr.-itlon in the shape of a break- 
fast of fruit and vegetalde dislies x)repar(‘:l in 
a wonderful vm-i-d y of ways. Dr. Ti’ouvelot 
(France) d(‘alt with, outstanding success in biolo- 
gical conti'ol of ])e.'^ts of hortic-ultural crops. 
These lectiu'es lielonged to the general part of the 
])rogi‘ainme as did the excellent lecture by 
(V)l. Durham. (Sectreary of tlie. Royal Horticul- 
tural Society of Emi'land) on “ Tiic Object and 
Pur])osc of Exhil)i!ions and l-k-ials of New 
Varieties in reganl to the Advancement of Horti- 
cultural Hrf‘eding ”. 

Among the sectional papers, a notable one was 
that of i\Tr. Charley of Long .Vshton (England) 
dealing with fruit beverages of the unfermented 
group, a subject of much interest to India, 
and one in which considerable headway has been 
made at the Agricultural Chllege in tlie Punjab 
(work jointly financed by the Punjab Govern- 
ment and the Impeilal (’oimcil of Agricultural 
Researcli). 

A .section of considerable potential interest to 
India was that on “ Storage of Fruit and Vege- 
tables The main speaker did not deal much 
with troi.)ical fruits, but this lack was made good 
by the communication of Dr. W'ardlaw of 
dhinidail, alrcaidy well known to tropical workers 
from his series of papers on cold storage, in the 
Journal of Tropical A(}ric.idlure. He stressed the 
need for finding the best stage of maturity tind 
the best temperature for each kind of fruit and 
pointed out that the long transport that had to 
be endured by tropical fruit meant a higlier 
storage teinperatui-e and an earlier stag(‘ of 
maturity at picking. He emphasised the need to* 
get tropical fruit into stor<‘ as quickly as possible 
to avoid wound par/isites and to prevent tlie on- 
set of ripening due to the warm environment, 
and pointed out that w(dl-e(]uipped shipping was 
a fumlamental retpiirement. 

It is impossible to deal even slightly witli the 
many admirable commiinic'.ations, but mention 
must be made of tlie paper by Dr. Hatton (East 
Mailing, England) on ‘‘ Thf‘ Present Status of 
Research on Rootstock Plants and the Use of 
Rootstock Plants,” in which he traversed a field 
where his own experiment station has given a 
brilliant lead. During the discussion on this 
paper. Mr. Naik dealt witli rootstock problems in 
mangoes and citrus species and mentioned tlie 
fruit researcli schemes subsidised by the Impe- 
rial Council of .Vgri cultural Research. 

During the Congress one member of the 
Indian delegation visited the world-famous Plant 
Breeding Institute founded by the late Prof. Edwin 
Baur at Miincheberg, and another visited the 
Horticultural hlxperiment and Research Institute 
at Dalilem. 

The social entertainments by the Reich Gov- 
ernment and by the Central Association o]; 
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German Horticulturists were enjoyable affairs and 
also led to a great number of useful personal 
(contacts. Tliese personal contacts are one of the 
most valuable results of such international con- 
gresses. The man one meets is no longer a mere 
name but a person with whom one can have 
a correspondence with friendship and under- 
standing behind it. 


Current 
Science 

From this Congress has been gained a series of 
summaries of the present state of knowledge in 
horticulture and also useful details in many 
branches of horticultural practice. India’s horti- 
cultural problems and achievements were pre- 
sented and many friends made. Lastly, India 
had the chairmanship of an important section. 

W. B. 


SCIENCE NOTES. 


The Mohenjodaro Civilization. — The ^mrk 
executed during the four seasons 1927-31, 
detailed accounts of which are given in a recent 
publication entitled “ Further Excavations at 
Mohenjodaro ” by Dr. Ernest J. H. Mackay, has 
thrown more light on the life of the ancients who 
peopled the Indus Valley 5,000 years ago. The 
presence of the Indus Valley seals in Sumarian 
cities, points to the trade connections between 
tlie two countries. Tlie city’s sanitation appears 
to have been very carefully looked after. A 
mound, proved to be a heap of rubbish, has been 
discovered, at some distance from the area 
occupied by the houses, showing that the idea 
of removing rubbish was being acted upon. 
Relics of the playful pastimes of children has 
been unearthed ; carts of pottery pulled by toy 
bullocks are among the interesting finds made as 
a result of the excavations. 

* ♦ ♦ 

Assam’s Coal Resources. — Recent investiga- 
tions by the Geological Survey of India, mainly 
concerned with the unravelling of the structure 
of the rocks and incidentally witli the continuity 
of the coal seams, liave revealed the existence of 
workable coal in the south-eastern part of the 
Garo Hills and South-western area of the Khasi 
Hills, in Assam. 

There appear to he two main seams of coal— - 
an upper, varying from 18 inches to t feet, and a 
lower, varying from 3 feet to over (i feet. The 
upper is relatively inferior while the lower seam 
is of good quality coal. 

Presuming the coal seams to be continuously 
Tn*esent under the areas indicated, it is computed 
that tlie reserves of coal, in the low seam only, 
average about 75,000,000 each in the Langrin 
and Nongstoin areas within a depth of 500 feet 
of the surface, and probably over 500,000,000 
tons in the area south of the Tura range west of 
Ohutmang mountain, at depths from 200 to 
LOGO feet. ^ ^ 

The Daranggiri coalfield reserves are estimated 
at 75,000,000 tons with coal lying at depths of 
300 to 400 feet. In all these cases expensive 
boring must be carried out to prove the lower 
seam, and coal will ultimately have to be worked 
from shafts varying from 200 to perhaps 800 
feet deep, and in most cases a railway or rope- 
way communication should constitute an impor- 
tant consideration. 

^ 

India’s Educational Pr oblems.-— The Wardha 
klducation Scheme was the main subject of deli- 
beration before the Central Advisory Board of 
Education, which met in New Delhi on December 
3, 1938. 


In January, 1938, the Board appointed a 
SubTCommittee under the chairmanship of the 
Hon’ble Mr. B. G. Kher, Premier and Education 
Minister, Government of Bombay, to examine 
the scheme of educational reconstruction incor- 
porated in the Wardha Scheme in the liglit of 
the Wood-Abbott .Report on General and Voca- 
tional Education and other relevant documents. 
This Sub-Committee met in Simla in June 
last and submitted its report to the Board on 
.December 3, 1938. The Board generally approved 
the recommendations. 

The Sab-Committee first attempted to clear 
the misunderstandings and misconceptions 
which had gathered round the Wardha Scheme 
and then considered its various aspects. In 
its opinion, these misunderstandings had arisen 
from either a misconception of the fundamental 
ideas on which the scheme rests or from the 
statements made by its enthusiastic but mis- 
guided protagonists or from some of tlie phraseo- 
logy of the Zakir Husain Report itself which is 
the authoritative Wardha Scheme of Education. 
The Sub-Committee observed that the Wardha 
Scheme as presented in the ^akir Husain Report 
was one of education through activity and not 
of production as is generally believed, and that 
this scheme was in full agreement with the 
recommendations made in the Wood-Abbott 
Report so far as the principle of learning by 
doing was concerned. 

The Sub-Committee discussed whether or nob 
it was possible to teach through the basic craft 
all subjects to the standard anticipated. There 
was general agreement tliat in Hie lowest classes 
education could be satisfactorily carried out 
through actiAuties, but certain elements of cul- 
tural subjects which could not be correlated 
with the basic craft must be taught independently. 
Again, spinning and ^veaving should not be the 
oifiy basic craft but any craft of equal or higher 
educative possibilities could be taught. Stress 
was laid on the report of the Sub-Committee on 
the training of teachers, the raising of their 
status and pay, etc. While generally a j)}:) roving 
these recommendations, the Board decided that 
copies of the Sub-Committee’s report should be 
forwarded to Provincial Governments for consi- 
deration. 

The Sub-Committee did not consider the 
question of financing the Wardha Scheme as 
this was outside its terms of reference, nor did it 
make any recommendation as regards the co- 
ordination of this scheme with higher education. 
To examine these questions of finance and co- 
ordination and certain other matters arising out 
of the \Vardha Scheme, the Board appointed 
another Sub-Committee of which the Ilon’ble 
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Premier and Education Minister, 
%!;•. H. of Bombay, is to be the Chairman, 

ifoverni^ ^ subject of considerable importance 
the attention of the Board was the 
that adult education and illiteracy. It 

protA.un -.pitied that some x^^'ovinces were now 
e^cp-*- make serious attempts towards the 

adult illiteracy. The Board felt 
one of the most. important problems 
jjaed on an all-India basis. It according- 
a Sub-Committee witli Dr. vSyed 
Chairman to examine this problem 
to report to the Board in due 


beginnit^^ 
removal 
tliatthis 

to be ^ 

iy appoiJ^^f - 

carefully 
course. 


Til Survey of India, 1927-1937. — 

T}^ 1' toi^y Malaria research in India during 
ine ms years of the present century and 

! j ^ activities of what is to-day known 

, . ^lalaria Institute of India ”, has been 

^ recent pamphlet issued by the 
ir^e^-tor Institute. While acknowledging 

tl contributions by such pioneers as 

('hristopli^^'®’ Bently, Fry, Graham, Hodgson and 
Sinton to the epidemiology of malaria in India, 
Lpeeial rnesU-tion is made of the work by Sinton 
and his coll^t)orators on quinine and Totaquina 
in the t,x'Oi-ttn\ent of malaria and the work of 
laiiahuTO Mulligan on the Ilistopathology 

of malaria- A chronological review of the Malaria 
Surveys conducted by the members of the Staff 
is given ^ useful classified list of publications 

at the eixdl- . 

Import- ei.iat amongst the several activities of the 
Institute i.'=3 the annual malaria class, for giving 
both theox*etical and practical training in Mala- 
riolocry to members of the medical and public 
health pi'o£essions. 

B. A. K, 


♦ 




The A.n.Tiual Report of the London Shellac 
Researchi IBureau foi- the financial year 1987-38, 
which hsLfs been issued by Mr. A. J. Gibson, 
Special OFficer, Lac Inquiry, constitutes an inter- 
esting artdL valuable document. 

Tlie totixl lac exj^orts from India to foreign 
countries suffered a serious fall by about 21 per 
cent. Al-tl'iougli we are assured that this fall is 
not disco XT x*nging as it has been shared by many 
other corxixrxiodities from India and elsewhere, we 
feel that it::, would be advisable to investigate the 
cause of Lliis sul)stantial and serious reduction in 
tiie expox;*F of lac which is peculiarly susceptible 
to tlie da.xx£ 2 :er of eitliei* total or jiartial rexDlaee- 
ment by synthetics. The ruling market rates of 
lac. at tlie moment, are below the cost of produc- 
tion and. immediate steps sliould be taken to 
stimulate -tlie market. 

Mr. Cvilo^on has continued his work as Special 
Ch!:eer, Enquiry, with cliaracteristic enthusi- 

asm and eirxergy. He has popularised the employ- 
nient of in Industry by lectures, by establish- 

ing persoxxixl contacts with specialists and manu- 
facturers, contributing articles and reviews to 

the techrLioal press and participating in most of 
the Incerx^^-X'ional Exhibitions in Europe. 

Kegard-iarxg competition from the synthetic 
lesm inclxxs-Lty, it is pointed out that “as rese.arch 


work in lac expands ii hyocomes more and more 
a.i>parent that for certain uses synthetic resins 
hold the field and will continue to hcdcl the field 
Syntlietic resms for example, will dominate the 
field of mouhlings of the closed mould type ; lac 
cannot liope to compete with resins of liigli melt- 
ing point and those ivhich exhibit outstanding 
weather-resisting jiroxjeities. i^lncouraging results 
have, liowevor, been obtained with injection 
mouldings using various lac moulding powders. 
This line of work should be more intensively and 
more systematically pursued. Attention sliould 
be drawn to the successful xu'eparation of a ‘‘ Hard 
lac 1‘esin ”-uroa-micronised-mica-f111er injection 
moulding powder by Messrs. The iMetroyiolitan- 
Vickers Electrical Co., Ltd., to the manufacture 
of jute boards bonded with shellac, and to the 
Xiroce.ss of hot-spraying of powdered lac. 

^ 

Jute Substitutes. — According to the informa- 
tion contained in the Bidleiins of the Indian 
Central Jute Committee, a new company called 
Cbmpania De La Jiita E Di Fibi'e Similai*e 
D’Etiopia has been floated witli a starting capital 
of 10,000 Lire. The intention of the 
movers of this project, is to cultivate fibi'es which 
can serve as substitutes for jute in Jhist Africa. 

The Department of Agriculture. South Africa 
has been experimenting with Brown Kemp, or 
Hibiscus canahi/ius, indigenous to South Africa, 
for some years and have arrived at tlie conclu- 
sion that this annual, w’hich often reaches a 
lieight of 7 feet, can be cultivated on a wide 
scale and used as a sub.stituto for jute. Hibiscus 
bifurcaius, a native plant of Brazil, has been 
found to be useful as a substitute for jute in 
that country. 

A new type of heavy x^aper suitable for the 
manufacture of sacks has been made by I)j'. Tunji 
Torii, Chief Chemist of the Japanese Bag Comx'>^i'riy» 
Tokyo. The product is reported to be better 
than hemp or leather, in resisting water and sand, 
and it is claimed that its strength increases wlien 
left in water for prolonged periods. In Munchukuo, 
Kenaf is being cultivated on a large scale with 
a view to eventually substitute it for jute. 

In Belgian (bngo, Urcuu Lolmta and Bunga 
fibres, which were introduced in 1980, have 
achieved a position of relative importance as 
substitutes for jute. 

Hosella is being cultivated in Java, and Roselhi 
bags are being extensively emxiloyod in tlie sugar 
trade in tlie x'llace of jute bags. It is exxiected 
that unless unforeseen circumstances arise, Java 
will become self-suyixxn’ting in 8-1 yeai*s. at least 
so far as sugar bags are concerned. 

5l; :{£ 

Cell Adoption to Poisons. — A repoi-t on. the 
presence, in living animals, of a mechanism 
through which the cells are enabled to I'osi.st 
poisoning by changing their structure, was }um‘- 
sented by Prof. W'illiam I). IMacNider, Dean of 
the Faculty of Medicine, North Carolina, at the 
Autumn meeting of the National Academy of 
Sciences, U.S.A. {Ncio York Times, October 2fi). 
The resistance against poisons developed in the 
livers and kidneys of animals, is not specific to 
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and his address was raad by the Cl\aii*man. 
Among the important points dealt with in the 
address were the activities of the organisation — 
the Indian Sugar Syndicate, Ltd., the problems 
of the industry and suggestions for the formation 
of a Committee to introduce uniform methods of 
cliemical control in factories. 

While the number of papers presented at the 
Convention was less .than the previous year, they 
were of a high technical standard and evidence 
a good deal of interesting and lively discussions. 

A Business Meeting of the Association was held 
on 17th October when the Hon. Secretary, 
Mr. K. C. Srivastava, announced that 57 factories 
had joined the Association. lie also said that 
the Association jointly with the Indian Sugar 
Mills Association, had approached the Govern- 
ment of India to invite the International Society 
of Sugarcane Technologists to hold their Seventh 
Session in India. Reviewing the position of sugar 
industry in India he pointed out that there was 
a decrease in production of sugar by 1(3*3 per 
cent, during the 1937-38 season due to less area 
under cane. A further shortage was expected in 
the coming season 1938-39. 

* * s!e 

The National Academy of Sciences, India. — 
At the meeting held on the 29th November, at 
the headquarters of the Academy, the Council 
decided to a^v^ard the Education Minister’s 
Gold Medal, to Prof. Birbal Sahni, sc.D., f.r.s., 
in consideration of his paper entitled “ Materials 
for a Monograpli of the Indian Petrified Palms ”, 
published in the Proceedings of the Academy. 
The Council elected X)r. Ram Behari, M.A., 
ph.D., Reader in Matliematics, University of 
Delhi, and Mr. Saradindu Basu, M.sc., Meteoro- 
logist, Upper Air Observatory, Agra, as Fellows 
of the Academy. 

♦ * 


any one substance. It is i^roduced as a result of 
the change in the structure of the tissues. When 
uranium nitrate is administered in doses large 
enough to injure the cells of the kidney and liver, 
the cells elaborate a defensive mechanism by 
building at an entirely new type of cell, flattened 
in shape and smaller in size, and possessing a 
resistance not only against uranium nitrate but 
also against mercuric chloride, chloroform and 
alcohol. These new cells resemble certain types 
of embryonic cells, known to resist these poisons. 
Similar cells have been observed in senescent 
animals indicating that a similar process takes 
place naturally in the aging animal as part of 
a natural defence against the ravages of life. 

(By the kind courtesy of the Editor, World in 
Brief, New York.) 

;i: 4: 4: 

Beneficial Insects of^ Mysore check Fruit 
Fly Menace in Australia. — Dr. Gurney, Ento- 
mologist, New South Wales, Australia, visited 
Mysore State during July, August and November- 
December of 1035 and made a si^ecial study in 
the Entomological Laboratory of the Agricul- 
tural Department of cetain Hymenopterous 
parasites of the fruit flies of a variety of culti- 
vated fruits as well as a number of tho.se occurr- 
ing wild ; some three species of the common 
indigenous fruit fly, Chastodacus infesting 
specially guavas, solanum and sandal berries, 
were found to be subject to the attacks of two 
varieties of Hymenopterous parasites I. Opius 
(Braconidee) and Syntomosphyrum (Chalcidae) 
and a fair percentage of the fruit .fly maggots 
were noticed to be naturally controlled. Dr. 
Gurney had most active collaboration from the 
Entomological Section of the Department of 
Agriculture, Mysore State, and sent several 
consignments of the parasites to Australia. 
After he left India, many more batches of para- 
sites were forwarded to him. The parasites, 
specially the chalcid Synlomosphuruin indicnm, 
established itself and spread rapidly in Australia 
and have already been responsible to a very 
appreciable control of the serious fruit fly 
Chwiodacus tryoni, that had threatened to 
become a great menace to tlie fruit industry in 
the Island. 

♦ Ht 

“ Jut ex ”. — According to a recent Bulletin of 
the Indian Central Jute Committee, a new 
material, ‘’.Jut ex”, made from jute and arti- 
flcial resin, is being manufactured by an Austrian 
firm. The material is light (sp. gr. I *4), durable 
and Arm, and finds a variety of uses in industries 
such as, manufacture of cog wheels, motor and 
motor car accessories, etc. It is described as 
a perfect substitute for metal and some Austrian 
factories are reported to have been using machine 
accessories made of this material. 

5|e * 51^ 

The Seventh Annual Convention of the Sugar 
Technologists’ Association of India was 
lield at Cawnpore on Ibth and 17th October 1938 
under the chairmanship of Rao Saheb V. P. 
Iyer and was largely attended by members and 
\isitors. 

The President of the Association, Sirdar 
Kripal Singh JMajithia, was unavoidably absent 


Indian Chemical Society. — At the ordinary 
meeting of the Society held on Friday, November 
25, at the University College of Science, Calcutta, 
the following Ollice-bearers were elected by ballot, 
for the coming year. 

President : Dr. H. K. Sen ; Vice-President : 
Dr. P. Neogi ; Hon. Secretary Dr. P. K. Bose ; 
Ho7i. Treasurer I Dr. A. C. Sircar; Hon. 
Editors : Prof. P. C. Ray and Dr. J. N. Ray ; 
Hon. Auditors : Dr. P. C. Nandi and Mr. T. K. 
Roy chaudl lury . 

The following chemists were admitted as 
Fellows of the Society. — Mr. N. P. Datta, M.sc. 
{Calcutta) and Mr. P. N. Bagchi, M.sc. {Calcutta). 

T. st£ 

Andhra University. — Mr. K. M. Pandalai, 
M.sc., has been awarded the Ph.D. degree of the 
Andhra University in consideration of his thesis 
entitled “ Biochemistry of Nitrification ”. 

Mr. N. M. Philip has been awarded the degree 
of Master of Science (M.Sc. Hons.) in considera- 
tion of his thesis entitled “ Compressibilities of 
Liquids in relation to IJght Scattering and other 
Physical Properties.” 

Royal Institute of Science, Bombay. — 

(1) Prof. G. R. Paranjape has assumed charge as 
Principal of the Institute i^ice Dr. T. S. Wheeler 
on leave. (2) Dr, R, C, Shah has been appointed 
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to do duty as Professor of Organic Chemistry in 
place of Dr. T. S. Wheeler. (3) Dr. (Miss) Banoo 
Khanbatta has been appointed as an additional 
Assistant Ijccturer in Chemistry. (4) Dr. Karan- 
dikar has taken the place of Mr. Bal (on leave 
in England) as Assistant Lecturer in the Zoo- 
logy Department. 

University o£ Calcutta. — The degree of Doc- 
tor of Sciences (D.Sc.) has been conferred on Mr. 
K. V. Giri, M.sc., a.i.t.sc.. Nutrition Research 
Laboratory, Coonoor, in consideration of his 
thesis bearing annominats on enzymes. 

University of Mysore. — /. Examinatioyis . — 
The results of the LM.P. Examinations held in 


October 1938 were 

published. They 

were as 

follows : — 

No. 

No. 


examined 

passed 

First L.M.P. 

17 

9 

Second ,, 

25 

17 

Third ,, 

45 

22 

Final ,, 

46- 

26 


1 /. Extension Lectures . — The following lectures 
were delivered under t]\e scheme of Extension 
l^ectures during the month : — 


(1) Dr. M. H. Krishna, M.A., D.Lit., Professor 
of History, Maharaja’s College, Mysore, on 

Archaeology in Mysore ”, at Chikmagalur and 
Hassan : (2) Sriman Sangeetha Shastra Ratna 

Sangeetha Vidwan K. Vasudevacharya, Mysore, 
on “ Music ” at Mysore and Bangalore ; 

(3) Dr. Gualtherus H. Mees, m.a. (Cantab.), 
Li-.D. (Leyden), Fellow, Netherlands Sociolo- 
gical Society, “ The Deeper Aspects of Edu- 
cation,” at Mysore ; The Old Religions and the 
New Psychology,” at Bangalore; (1) Mr. S. V. 
Viswanatha, m.a., 7,.t., retired Professor, Coimba- 
tore, a course of three lectures : (i) ‘"Pre-TIistoric 
Mysore, ” (ii) ” Early Royal Dynasties, ” (hi) 
“Cultural Contribution of Early Mysore,” at 
Mysore. 

III. Meef/nig of the Senede . — The ox'dinary 
iTxecting of the Senate for the year was held on 
the 26th November 1938. Among the pi'oposi- 
tions that wei^e passed, mention may be made of 
the following : — 

(1) Institution of the following additional 
group of optional subjects in the Intermediate 
Science and the B.vSe. Pass degree course : Econo- 
mics, Geology, Chemistry ; (2) Reduction of the 
minimum for compartmental pass in the Inter- 
mediate examination from 45 to 40 per cent.; (3) 
Institution of the Honours course in Politics ; 

(4) Revision of the Scheme in respect of the 
Second and the Final Examination for the 
M.B.B.S. degree ; (5) Organization of a Univer- 
sity Settlement ; (6) Investigation of the question 
of abolishing the Medical School at Bangalore ; 
(7) Making Physical Exercise compulsory in the 
University fi’om the year 1939-40. 

:i; 'Ai slJ 

Dr. J. S Patel, Oil Seed Specialist to the Gov- 
ernment of Madras, has been appointed Jute 

Specialist under the Indian Central Jute Com- 
mittee. 

* * 

Sir William Bragg has been elected President 

and Prof. A. V. Hill and Prof. A, C. G. Egerton, 

Secretaries of the Royal Society. 


Announcements. 

Lucknow University. — Progranvn? of Scienr 
Lectures for the Winter Session, 193S-39. — 

January 10, 1 1 and 12. — Prof. K. S. Krishxa^ 
M.A., D.Sc. : “ Magnetic Properties of Crystals. 
January 13, 14 and 15. — Professor \V. Bn 
RIDGE, D.M., M.A. : “ Medical History, wit 
special reference to the Indigenous Systems ( 
India”. January 16, 17 and IS. — Prof. N. Sf: 
Gupta, M.A., Ph.D.. P.R.S. : Heredity i 

Mental Traits January 20, 21 and 22. — Di 

A. N. Singh, D.Sc. : “ The Fundament? 
Theorems of tlie Differential Calculus.” Januai 
28 and 29. — Prof. B. R. Seth, D.Sc. : •• Tw 
Dimensional Potential Problems. ” Febi-uai 
11, 12 and 13. — Dr. Hansraj Gupta, 51. A 
Ph.D. : “ The Theory of Integral Numbers ’ 
February 16, 17 and 18. — Prof. A. B. Mlsr.- 
“ Reproduction in Indian Birds 

Indian Chemical Society. — The next Annu? 
General Body Meeting of the Society will be hel 
at Lahore at 2-30 P.M., on 4th January. 1931 
in the Chemistry Section meeting room of tl 
Indian Science Congress. 

The fourth Annual Meeting of tlie Intei 
University Board will he in Bemb.iy o; 

27-28 Februaxy, 1939. 

National Institute of Sciences. — Tlie Fourt 
Annual General Meeting of the Institute will 1; 
held on January 2, 1939, in the Hailey Hal 
Ijahore. 

Indian Statistical Conference. — Tlie ser.-on 
session of the Indian Statistical Conference wi 
be held in Ijahore in tlie first week of Jamiaiy 
1939. His Excellency the Govei'nor of the Punja 
has kindly agreed to open the Conference o 
Thursday, the 5th January 1939. A Receptic 
Committee has been formkl in Lahore witli tl 
Hon’ble Mr. Manohar Lai, Finance Minister < 
the Punjab Goveimment, as the Chairman. 

The work of the Conference will be carried c 
in active co-opei'ation with the Indian Scient 
Congress wliich will also meet in Lahore at tl 
same time. A joint meeting will be held wil 
the Section of Mathematics and Physics of tl 
Science Congiess in which a special discussion wi 
be lield on the techinque of random samp 
surveys ”, and papers in tlxeoretical statistics w; 
be taken up for consideration. A joint discussic 
will be held in the Section of Anthropology c 
“ the application of statistical methods in anthr 
pometry ” ; and also a joint meeting with tl 
Section of Agriculture. Attempts are being mac 
to arrange a joint discussion with tlie Section ( 
Medicine and Public Health. There will be 
special section of tlie Conference devoted 1 
Economic and Business Statistics. 

The first All-India Conference of Ment; 
Specialists will he held in Lahox^e on 23-: 
January, 1939. The Conference lias been orga- 
ised by the newly formed Indian Division 
the Royal Medico-Psychological Association. 

Our attention has been dx\awn by Alessi 
Thomas Murby and Co., London, to an err 
review notice on Agricultuml Analysis 1 
C. H. Wright, appearing in this Journ 
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(October. ]08S, p. 100). It is mentioned that 
the antlior has omitted to refer to the polari- 
scopic metliod for the estimation of sugar. We 
have now been informed that this is not correct. 
The method for determining lactose in milk 
(p. 285 of the book) and sucrose in sweetened 
condensed milk (p. 2()1) are both polariscopic 
methods. We regret tlie error. 

W'e a(;knowledge with thanks receipt of the 
following • 

“ Nagpur Agricultural College Magazine,” 
Vol. ]8‘: No. 2. 

‘‘ Agricultural Gazette of New South W'ales,” 
Vol. 49, No. 11 . 

‘‘ .Journal of Agricultural llesearch,” Vol. 57, 
No. 7. 

Monthly Bulletin of Agricultiu'al Science and 
Practice,” Vol. 29, No. 10. 

The Philippine Agriculturi.st,” Vol. 27, No. 0. 

“ .Journal of the Poval Societv of Arts,” 
Vol. SO, Nos. 44S4-S7. 

‘ Biochemical Journal,” Vol. 82, No. 10. 

‘ Biological Abstracts,” Vol. 12, No. 7. 

•• Journal of the Institute of Brewing,” Vol. 44. 
No. 11 . 

“ Chemical Age,” Vol. 39, Nos, 1009-12. 

‘‘ .Journal of Chemical Physics,” Vol. 0. No. 11. 

“ Journal of the Indian Chemical Societv,” 
Vol. 15, No. 9. 


“ Berichte der Deutsclien Chemischen Gesell- 
schaft,” Vol. 71, Nos. 11 and 12. 

‘‘ Experiment Station Record,” Vol. 79, No. 5. 

“ Transactions of the Faraday” Society,” Vol. 
34, No. 211. 

“ Forschungen und Fortschritte,” Vol. 11, 
Nos. 31-33. 

Genetics,” Vol. 23, No. 6. 

“ Journal of the Geological, Mining and Metal- 
lurgical Society of India,” Vol. 9. Nos. l-"2. 

“ Review of Applied Mycology,” Vol. 17, No. 11. 

American Museum of Natural History,” 
Vol. 42, No. 4. 

Nature,” Vol. 142, Nos. 3600-03. 

“ Journal of Nutrition,” Vol. 16, No. 5. 

“ Canadian Journal of Research,” Vol. 16, 
No, 10. 

Journal of Research ” (National Bureau of 
Standards), Vol. 20, No. 6. 

” Sky,” Vol. 3, No. 1. 

Indian Trade Journal,” Vol. 131, Nos. 1690- 
92. 

•*Arkiy /wr Zoologie,” Vol. 30, Nos. 1-2. 

Catalogues. 

” Books for Students of Medical and Allied 
Sciences,” Macmillan & Co., Ltd., London. 

•• Monthly List of Books on Natural History 
and Science,” — November 1938. Wheldon <fc 
Wesley Ltd., I^ondon. 


ACADEMIES AND SOCIETIES. 


Indian Academy of Sciences: 
November 193S. SECTION B. — Rama Nagika 
SiKGH ; The Oedoc/ on idles of the Un ited Provinces^ 
Jneia — i. G. N. Raxgaswami AyyaKGar, 
V. Panduranga Rao and B. W, X. Ponnaiya : 
The Occurrence and Inheritance of Purplc-tippeA 
Grains in Sorgh u ni. C. V. Ganapathy and 
B. N. Sastri : The Natural Activators of Papain. 


National Academy of Sciences, India: 

November 29, 1938. — Ram Behaui : Osculating 
Quadrics of a Ruled Surface. 

Indian Chemical Society: 

September 1938. — Dines Chandra Sen : A 
Method for the Estimation of Cobalt in Presence 
of Nickel. Pares CTiandra Banerjee : Use of 
Vanadous Sulphate as cl Reducing Agent, 
Part III. — Estimation of Cerium. Amritansit 
Sekhar Chakravarti and Baeabhadra Prasad: 
Viscosiig and Density of Cadmium Chloride 
Solutions at 35A N. C. Sen Gupta : On the 
Moving Boundarg Method for the Determination 
of Cataphorcsis of Colloids. Muhammad Qudrat- 
I-KHUDA, Akbar. Aei Maluick (in part) and 
ASHUTOSH AIukher.ti : StraiuJess Monocyclic 


Rings, Part III. — Synthesis of 2-Methyl-cyclo- 
hexane- Succinic Acid and the Separation of its 
Isomers. Hirendra Nath Das-Gupta : Studies 
in Organo-arsenic Compounds. Part VIII . — 
Synthesis of ArslyidoJe Derivatives from Phenyl- 
acetylene. Hirendra Nath Das-Gupta : Studies 
hi Organo-arsenic Compounds, Part IX. — Syn- 
thesis of Arsenic Analogue of Succinimide. 
SisiR Kumar Guha : Indigoid Vat Dyes of the 
Isatin Series, Part III. — ?>-Indole-2'-(\' -methyl) 
Thionaphtheneindigos. S. S. Deshapande : 
Esseyitial Oil froyyi Flower Kewda (Pandanus 
Odoratissimus). U. P. Basu : On Certain Salts 
of Alkaloids. P. K. Bose and H. H. Finlayson 
Occurrence of Psoraleyi in Phebalium Argentum 
Smith. 

sit 51: 

South Indian Science Association, 
Bangalore : 

Novemher 2S, 1938. — Dr. M. V. Govinda- 
SWAMY” : Criminal Children and their Institu- 
tional TreaUnent. 

December 7, 1938. — -Da. S. Ra.ju Iyengar ; 
The Health of the School Chihlren. 

December 16, 1938.— Mr. C. J. H. Penning : 
Some Aspects of the Indian Sugar lyidustry. 


1733 08— Printed at The Bangalore Press, Bangalore City, by G. Srinivasa Rao, Superintendent, and Published by 
B. N. Sastri, M.'Se., A.LC., A.I.I.Sc., for the “ Current Science ” Board of Editors, Indian Institute of Sciencej Hebbal Post, Bangalore. 


